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INTRODUCTION 
In the first article Line and Kaplan | are able to show important constants in 


offer stimulating suggestions for the analy- | child reactions. Robinson and Conrad help 
sis of the factors operating in the I.Q. in- | to establish the limits of the "short time 
sreases of preschool children. Langhorne's | sample" technique with preschool children, 
stucy of a special skill is a contribution In a first study of the question, Vance 


| 
to educational psychology and organismic and others show that most of the criticisms 
theory. | of home management demonstration centers are 
The next five studies illustrate the | not supported by objective evidence. Fitz- 


Simons reports the development and use of a 
rather elaborate scheme for assisting clin- 
ical workers to estimate parental attitudes, 
The guide itself is reproduced here in com 


research fertility of the early childhood 
years, Jersild and Holmes report a study 
of children's fears which is directly com 
parable to Hagman'ts article in the December, 
1932 issue of this Journal. Strangeness, plete form. That mazes can be constructed 
unexpectedness, pain, animals, and loud appropriate not only to child interest but 
noises appear frequently as basic factors, | to the study of fundamental problems in 
Brackett found the nursery school an excel- child psychology is demonstrated by Wenger. 
lent place to observe laughing and crying 


behavior. Skeel's work on form discrimina- os n 
tion, here reported, may be considered sup- Tee y,) NA han! 
plementary to his major contribution in the - - 
adaptation of form board materials to the 
preschool age. By painstakingly repeating 
the earlier work of Chase on the motivation George D. Stoddard 
of preschool children, Anderson and Smith 
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VARIATION IN I.Q. AT TH L 
by 
W. Line and E. Kaplan 
niversity of Toronto 
Toronto, Canada 


vellman's recent publications (10, 11) 

jJealing with the effect of preschool train- 

iz upon the I.Q. have naturally aroused a 

‘eat deal of interest. Her findings are 
xceedingly challenging, reopening as they 
io many questions concerning the nature of 
intelligence that have, in some circles, 
seemed to be closed. Variation in I.Q. mod- 
ifiability of g together with the matter of 
the limits within which any variation may 
occur, if such variation be ever definitely 
established, are problems of vital signifi- 
‘ance to the psychologist; while to the edu- 
cationalist the stimulating conditions under 
which increase in basic mental caliber may 
be expected, and the value of such increase, 
offer much scope for speculation and re- 
search. 

Interpretations along these broad lines, 
however, are very difficult to establish and 
are obviously premature in the light of any 
existing data. Indeed, they may be posi- 
tively harmful, particularly if they assume 
an air of finality which would inhibit the 
search for more detailed facts. Much fur- 
ther information is needed concerning the 
supposed constants of mental measurements, 
and available techniques must be consider- 
ably refined before the complexities of men- 
tal development can be understood sufficient- 
ly to warrant definite educational conclu- 
sions, Consequently, we find a number of 
investigators searching for other apparent- 
ly abstract facts and factors, all of which 
will eventually contribute to the interpre- 
tation of data such as Wellman has so strik- 
ingly presented. 

In this connection the work of Slo- 
combe (4, 7) is particularly significant, 
Examining (7) some of the data published by 
Baldwin and Stecher (1), he was able to de- 
tect the presence of two group factors in 


l. For the mental age range zero to three years, Wellman had 


cases the Stanford revision was employed. 


ithe results of repeated 


Rinet tests and to 
letermine the sphere of influence of these 
|factors to some degree. Increase in I.Q. 
ratings over a long period of frequent re- 
testing might be due, he concluded, to the 
| variation of these group factors or to. the 
|variation in the intelligence ratio. If the 
|latter was true, his data were inadequate to 
'establish this fact. 
For some time the first author (2, 3) 
| the present paper has been advocating the 
inecessity of keeping an open mind not only 
concerning the constancy of the I.9., but 
also concerning the whole question of the 
growth of ¢. In addition to inadequate evi- 
dence that ¢ increases with age, there exist 
important experimental findings suggesting 
constancy of g despite increasing age of pe- 
culiarities of training. Now any interpre- 
tation of the I.9. concept is obviously de- 
pendent upon the basic facts of g. Conse- 
quently, the calling into question of the al- 
most traditional growth curves goes hand in 
hand with any revision of our notion of I.Q. 
constancy made necessary by recent data. In- 
terest in closely allied problems, therefore, 
together with the privilege of association 
with Miss Wellman on the staff at the Univer- 
sity of Iowa (Summer Session, 1930 and 1932) 
led to the following evaluation of a small 
part of the data amassed by her over a num- 
ber of years. 


of 


EXAMINATION OF SOME DATA SHOWING 
VARIATION IN I.Q. 


From Wellman's files, fifty-four case 
histories were selected for examination. The 
sole criterion of selection was that each 
case had a Binet test record of at least 
five tests, the first of which had been giv- 
en before the age of three years,1 
used the Kuhlman revision of the Binet test. 





In all other 
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A preliminary examination of the data 
thus available consisted in calculating the 
intercorrelations of the first to the fifth 
1.9. ratings of these cases cae eon of 
the intervals between retests. (In most 
cases these intervals were approximately six 
months.) The results are given in Table I. 


TABLE I 
INTERCORRELATIONS BETWEEN THE INTELLIGENCE 
QUOTIENTS SECURED FROM RE eTEST! 
Intelligence Intelligence Quotient 
Quotient l 2 | 3 4 5 
l 74 -62 ou - 48 
£ 74 79 . 7E -6l 
5 68 79 81 70 
4 2 56 76 81 -78 
46 61 -70 78 


[It will be noted that the correlations 
Tics Tos, and r,, show a slight tendency to- 
ward progressive increase. The Se Tos 
ris» Tyg, and r,, shows a decided decrease. 
In general, the nearer together the [I.Q. de- 
terminations are in the series of retests, 
the hizher the correlation. Further, equi- 
proportionality is not characteristic of ng 
entire table of correlations, since thet 
rad difference Tiel gs ~ Tis*lo, i 
the value .23 + .04,. There appears, there- 
fore, to be a suggestion of corroborative 
evidence regarding Slocombe's findine re 
ferred to above. 

The next step was to secure I.9. rat- 
ings approximated from the data that would 
represent the I.Q9.'s of the children at the 
same age so that the intervals between I.9. 
jeterminations would be six months in every 
case. To do this, a chart was made divided 
into columns representing the age intervals 
two years to two years, three months; two 
years, three months to two years, six months; 
etc. The I.Q.'s obtained by the test pro- 
cedure were inserted for each child in the 
>olumns corresponding to his age at the time 
of the examinations. On the basis of the 
variation in I.Q. show by any particular 
child, an approximate I.Q. value was insert- 
ed in all columns. Thus, if a child at two 
years, three months made an 1.9. score of 
100 and at two years, nine months made a 
the value 102 was inserted in 


score of 104, 


| 
| 


| 
| 
| 
| 
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the column corresponding to two year<, si» 
months. Where undue approximation was nec- 
essary, the cases were discarded. By aver- 
aging the successive pairs of valv?s thus 
obtained, approximate I.Q.'s at tw vears 
to two years, six months; two years, six 
months to three years; etc., were determined. 

The gains in I.Q. are shown in Fig- 
ures 1 and2 on the following page. Figure 1 
shows the scores at the various six month 
periods obtained by the upper 25 per cent, 
middle 50 per cent, and lower 25 per cent of 
the cases classified on the basis of the 
first I.Q. rating. It will be seen that the 
cain is most marked in the lower group. Fig- 
ure 2 is based on the same data but show 
the mean gains in I.Q. for these groups cu- 
mulatively. The figures (10, 11) are very 
similar to those already published by Well- 
man. 

These approximate values were then used 
in the calculation of correlation coeffi- 
cients of forty-eight cases. The results 
are given in Table II. 


TABLE II 
INTENCORRELATIONS BETWEEN THi INPLLLIGENCE 
QUOTIENTS OF CHILDREN AT THE 
SAME AGE LEVEL 





Intelli- 
gence Intelligence Quotient 
Quotient 1 | 2 3s ]4]5 6 7 8]93 7] lo 
e739 | 71 | 62 | .49 | .489 | .48 | .45/.435 | .43 
é ote 87 | .71 | -54;| -52 | -51 | -50/.50 | .45 
3 e71 | .87 88 | .75 | .69 | .67 | .62/;.61 | .56 
4 -62 | .71 | 88 90 | .92 | .67 | .86|.76 | .73 
5 49 | .54 | 735 | -99 96 | .8S | .86/.89 | .73 
6 48 | .52 | .69 | .92 | .96 92 | .99|.84 .80 
7 048 | .51 | .67 | .87 | 866 .92 e97/|.92 | .88 
8 045 | .50 | .62 | .86 | .86; .99 | .37 96 | .95 
3 45 | .50 | .61 | .76 | .80/| .84 | .92 | .96 36 


10 045 | .45 | .56 | .75 | .78) .80 | .89 | .95/.96 





As seen in Table I there appears to be 
a lowering of the correlation coefficient 
as the interval between tests is increased 
and a progressive increase in the reliabili- 
ty as shown by correlation of the results 
of first and second, second and third, third 
and fourth, etc., to the ninth and tenth 
tests. 

Analysis of Table II by Thurstone's 
multiple factor technique (9) was not very 
satisfactory, since only one factor could 
be readily considered. The loadings of _ 


1, It will be seen from what follows that only one factor, general to the table of correlations, need be postulated, plus 
ome r perhaps two) group factors pertaining to some variables but not to all. 
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the ten variables with this factor, however, 
were respectively .68, .74, .85, .95, .92, 
93, .93, .93, .90, .87, showing an increase 
up to the fourth variable, followed by a 
fair degree of constancy. 

Tetrad analysis showed the presence of 
many significant tetrad differences, as Ta- 


ble III distribution indicates: 


TABLE III 


ANALYSIS OF TETRAD DIFFERENCES 


- _— v 








Frequency Tetrad 
Difference 
3 -550 to .649 
28 450 to .549 
49 -350 to .449 
64 e250 to .d49 
86 e150 to .249 
148 -050 to .149 
504 -.050 to .049 
148 -.150 to -.049 
86 -.2£50 to -.149 
64 -.250 to -.249 
49 -.450 to -.349 
28 -.550 to -.449 
3 -.650 to -.549 
This distribution is far from normal and in- 


cludes such tetrad differences a8 T,9°Q1gjo 

- T)19 *T 23 Which has the high value of .544, 
and Tio*lyig 7 Tyg *T gio With the value .566. 
Inquiry as to the variables involved in the 
significant tetrad differences reveals’ the 
fact that numbers 1, 2, and 3 and numbers 8, 
9, and 10 are particularly concerned, Thus, 
our findings again appear to be in accord 
with those of Slocombe (6, 7), who located 
his group factors in the early and late re- 
tests. But the main variation from equi- 
proportionality in the preceding tabulation 
appears to be due to the first three varia- 
bles, so that we may at least deduce from 
our data the presence of an important group 
factor underlying the early tests given un- 
der the conditions here obtained. 


DISCUSSION 


The main findings here presented may 
conveniently be summarized at this point. 
They are as follows: 
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1. Increase in I.Q. is greater for thos 
who originally appear to be less intelligent, 

2. The test results become more relia- 
ble as the number of retests is increased 
(at least up to four or five retests). 

3. An important group factor underlies 
the intercorrelations of the earlier test 
results, 

Consistent with our introductory state- 
ment, we must leave any definite interpreta- 
tion until many additional facts have come 
to light. But some directions in which fur- 
ther research might profitably be undertaken 
are indicated by the above findings. We may, 
therefore, discuss these briefly. 

The first important task seems to be 
the identification of the group factor de- 
tected in the data. This identification may 
take the form of more careful statistical 
isolation, so that any changes manifested by 
it as the number of retests is increased may 
be measured. It may then well be, as Slo- 
combe (6) suggests, that the increase in I.Q, 
is largely dependent upon the development of 
this factor, either during the testing opera- 
tions or in the wider social environment of 
the preschool. The identification could also 
be carried in the direction of psychological 
processes, in order that the relationship 
between the development of the factor and 
the stimulating conditions might be inter- 
preted in terms of function. An example of 
this would be the discovery that the factor 
corresponds to the ability to perceive the 
psychological relation (relation of objec- 
tivity) (8). The writers feel that this 
latter is probably the correct interpreta- 
tion, since the social demands of the pre- 
school are such as to cultivate this factor 
much more rapidly than would likely be the 
case in an extra-school environment, The 
brighter children have developed this phase 
of social adjustment sufficient for testing 
situations before entering the preschool or 
very soon after. By the time that individu- 
al differences in respect to this factor 
have been overcome by training, the I.Q.'s 
as measured cease to show any marked in- 
crease. Should this tentative conclusion 
be substantiated by further research, an ob- 
jective measure of one phase of preschool 
education would be made available. 


: 
$ 
: 








are 





1933 W. 
It would further be interesting and 
(enificant to determine whether the phenom- 
increase in I.Q. displayed by the pre- 
501 children (particularly those who are 
the lower end of the intelligence distri- 
bution of the preschool cases) is phenomenal 
in the sense that it appears earlier 
an for nonpreschool children. Should it 


be found that the curves for the two groups 


Line and £ 


take the forms shown in Figure 3, the educa- | 


tional interpretation would be much more 
jifficult than the psychological. The lat- 


ter would be concerned only with the func- 
{onal identification (in all its aspects) 


to the establishing of criteria whereby edu- 
cational evaluation may be assisted. The 
complexities of the problems here discussed 
make clear the fact that nonfunctional con- 
cepts such as the I.Q. do not in themselves 
offer the necessary basis for judging educa- 
tional efficiency. Increase in I.Q. need 
not mean excellence of training. But once 
such increase is interpretable in psycho- 
logical terms, so that the functional char- 
acters are disclosed, we have an understand- 
ing of it that is more directly connected 
with our knowledge of human development and 
our philosophic expressions of educational 
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Figure 3. 


Apparent Increase in I.Q. for Preschool 


Group and Group Not Attending Nursery School. 


of the factor or factors manifesting the 
increase, as has been outlined above. But 
the educational evaluation would involve 
such conundrums as the relative values of 
early and later development of this sort, 
and the criteria of evaluation are exceed- 
ingly complex. 

A final word may be added concerning 
the contribution that psychology should make 


| 
| 





aims. The perfect correlation of develop- 
ment thus depicted and the best expression 
of educational value that we have would then 
be a practical goal for which to strive. 
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AGE AND SEX DIFFERENCES IN THE ACQUISITION OF 
OF SKILLED MOVEMENT 
by 
Maurice Curtis Langhornel 
Emory University 
Atlanta, Georgia 





The lack of knowledge as to the part 


the nervous system plays in learning has | 


- been a hindrance to the development of 

earning theories. The psychologist has had 
wait until the physiologist, the biolo- 
st, and the other scientists have learned 

» about the nature of the nervous impulse 

its conduction through the nervous sys- 
before he could relate his objectively 
ived data to a physiological background. 
In recent years several studies (1, 7) 

have been made which have shown new facts re- 

carding the growth of the brain and the de- 
velopment and differentiation of its func- 
tion. Closely related to this new body of 


anatomical and neurological facts is the im- 
portant psychological problem, the relation 
the age of the learner to the rate and 


imits of the acquisition of skill. At what 
age, for example, is it best to begin the 
study of the violin, to begin the mastery of 
a set of golf clubs, to begin the acquisi- 
tion of any skilled act? 

Examination of the literature and con- 
Sultation with teachers and professional men 
‘ive considerable differences of opinion and 
10t much real information as to the part that 
maturation and learning play in acquiring 
Skills. Many of them hold to the doctrine of 
James that there is an optimal time for the 
putting on of specific habits and that one 
should "strike while the iron is hot"; or 

r hold to a rather hazy doctrine of physi- 
logical and psychological maturation. 

It is impossible to present the whole 
literature on the nature-nurture problem, but 
a few noteworthy studies may point to cer- 
tain trends. Experimental contributions be- 
ginning with Spalding (8) emphasized the in- 
fluence of maturation when he found that 

to acknowledge the codperation 
of Juvenils 


esearch. He is greatly 
advice and criticism throughout the experimental 


iter wishes 


nio Bureau 


fledgling sparrows which were not given the 
opportunity of flying until they had reached 
a certain age flew on the first attempt. 
Yerkes and Bloomfield (11), in their experi- 
ment on the rat-killing activities of kit- 
tens, employed a somewhat similar interpre- 
tation when they explained their results in 
terms of the instinctive patterns of the 
kittens. 

Carmichael (2) neither proved nor dis- 
proved the function of maturation in his 
work on the amblystoma, but Coghill's (3) 
work has been interpreted as evidence for 
maturation. 

Recent studies point toward learning a 
the predominant factor in the appearance of 
behavior patterns. Kuo (5) reared kittens 
in the laboratory and observed them closely 
when rats and mice were introduced into the 
experimental sivuation. He stated, “Our 
study has shown that kittens can be made to 
kill a rat, to love it, to fear it, or to 
play with it." (5, p. 34) 

Witty and Lehman (10), in a recent com- 
prehensive review of a large number of stud- 
ies on the instinct-maturation problen, 
reached conclusions which express the be- 
liefs of a number of psychologists. They 
said, 
andon 


to al and 


many are today 


"In their zeal 
the term 'instinct,' 
stituting the term 'maturation.'! 
of the contradictory findings indi- 
cates that the term maturation is prov- 
ing as flexible and as obscure as was 
the term instinct. J. B. Watson states 
that he is not quite sure what is meant 
by the term maturation....and Pratt, 
Nelson and Sun wrote that when we say 
well-codrdinated reactions appear as a 
product of growth and maturation, this 


aeny 
sub- 
Peru- 


sal 


- Calhoun, F. P. Bakes, and 


Professoz 


the seventy-eight 


Samuel Kenshaw of Ohio State Univer 
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is merely a restatement 
they do appear...... If Weiss and his 
co-workers found themselves 


late the inherited factors in even so 


get wr ae scent ak tie ' chergograph which was described in 1902. Th: 
well admit frankly that he is unable to apparatus used in this experiment is known 
isolate the inherited factors in any com as the Renshaw-Weiss pursuitmeter, an 

plex hunen sechanies..... AL any Fete, a8 ment perfected in the psychology laboratory 
eg, Aarne cigs aig nel galienesiote gar Ae at Ohio State University. It consists es- 


cautious will probably 1 it judicious 

to postpone whole-hearted acceptance of attached dielectric material in which a cop- 
the testimony of the recent enthusiasts per electrode is embedded. This is called 
who appear to substitute ‘maturation’ for /the bead. There is a solid rubber stylus 


‘instinct.'" (10, pp. 57-58.) 


PROBLEM 


following hypotheses: 


setting in the 
(1) The older an ani- 
mal is, in general, the more habits it will 
have formed and the more firmly these will be 
fixed. What then of transfer and retroac- 
tion, enhancement, and inhibition of the new 
act being learned by the older animal? Since 
Jenkins and Dallenbach (4) have shown thein- | er. The contact between the electrodes men- 
hiditory effect of activity on retention, 
does it follow that the larger the range of 
possible activities the greater the inhibi- | 
tory effect they may have on the efficient 
adjustment of the organism; or are there 
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unable toiso- 
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| with a hammer-like tip in which is 
copper electrode. The task consists of keep- 


z 


The pursuitmeter as a learning device 
has been in use since Seashore's (6) 


sentially of a movable lever arm to which is 


another 


ing the stylus head on the bead so that the 


machine will run continuously. 

The problem of the present study, the lus is not held flat and steady with the ar 
influence of the age and sex of the learner 
on the learning of the operation of a pur- 
suitmeter, has its logical 


constructed. 


tion systems are already present. But is it | during a poor performance. 


likely that learning a new skillful act may 
be to a considerable extent a matter of the 


use of already existing activities and that | age differences in learning. 


the absence of these may prove to be a hin- 


the sparsity of behavior patterns and the 
likelihood of little or no inhibitory influ- 
ences promote more rapid acquisition of the | fingers. It requires very little expendi- 
ture of energy, but a moving picture analysis 
of the subjects indicated the importance ofa 
high degree of muscular codérdination in the 
acquisition of the skill necessary for the 
Probably no 


elements required for learning? 

It is likely that a study which can show 
differences in learning based on age should 
throw some light on these complicated prob- 


lems. 





mastery of the instrument. 


held in a horizontal position, the 
between the copper electrodes will be broken 
the broken contact is recvurded by an 
tromagnetic counter, and the instrument stops. 
| The number of broken contacts per cycle 
the datum from which the learning curves are 


tioned above completes the circuit to 
motor and produces the movement. 
a number of gears and levers, the bead de- 
scribes a constant pattern during the 63 

| revolutions which compose a cycle of the in- 
other factors besides this inhibitory influ- | strument. The pursuitmeter is so designed 

ence which may enable the organism with the 
largest repertory of behavior patterns more 
adequately to adapt itself to its environ- 

ment? (2) The young animal has few habits; | perimenter. This interval of movement, 
hence there will be little interference and 


If the sty- 
contact 
elec- 


is 


The machine is run by a constant-speed 
motor which is stepped down by a gear-reduc- 


that after this interval of movement is com- 
pleted it automatically stops and will not 


start until another switch is set by the ex- 
the 


cycle, takes about four minutes during a per- 
likewise little reinforcement from what reac-| fect performance. It may require longer time 


Psychologically, the pursuitmeter dif- 
fers from most devices used for studies 
It demands con- 
tinuous reaction rather than intermittent re- 
drance to the learning of a novice; or will | action. Its manipulation makes no great de- 
mand for delicacy of movement of the finer 
or smaller accessory muscles of the arm 
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- similar device can present a task of 
-oximately equal difficulty that can be 
so wide 2 range of ages without 





ed with 
ntroduction of considerable error in 
‘re results incidental to this factor of 
iifficulty. 
In pursuitmeter learning, height, weight, 
-trencth of arms and hands, size or length 


¢ arms, acuity of vision, etc., are not im- 
rtant factors. While the test is a con- 
is one, it is fairly uniform in diffi- 
- from minute to minute, and at the same 
> so varied as to require constant 


satching on the part of the subjects, 


at 
least in the early stages. Quickness of re- 
6s- 


nse and accuracy of localization are 
tial elements in the learning of the ma- 

“ipulatory responses involved in this skill. 
rhe minimum task is the same for every sub- 
though it will be seen from the re- 

ts that the younger children probably do 


u 


more work in accomplishing the same 


SUBJECTS 


The seventy-eight subjects, forty-five 
; and thirty-three girls, were residents 
the Ohio Bureau of Juvenile Research at 
Ohio. These children varied in 
nological age from seven to seventeen 

They varied in Stanford-Binet 1.Q.'s 
to 124. 

The method of selection of the subjects 
from the population of the Bureau was rather 
‘arefully adhered to. The experimenter ob- 
ned from their respective psychoclinicians 
the names of the children who were likely to 
be residents for the length of time that they 
would be used. Following this, the medical 
report of each subject was investigated for 
any neuromuscular deficiency which would 
render their motor adaptability low. These 
‘hildren lived under more controlled condi- 
tions than they would have had at home in 
that their diet, hours of work, reading, 
study, play, and sleep were under expert su- 
ervision. These are ideal conditions under 
which to conduct an extended investigation. 
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METHOD 


The subjects were brought over to Xs) 
experimental room whic! was a large well- 
lighted basement room, and were given tw 
cycles of practice a day until 36 cycles were 
{here was an interval of at least 
cycles, 

a 


ten minutes between the successive 
since by experimental investigation (9) 


| five to nine minute period had been prsavious- 


ly determined to be the best rest period for 
adults. 


RESULTS 


Age Differences 

The results! considered are of two 
types: (1) curves and (2) point-progress 
data. 

Figures 1 and 2 show the smoothed curves 
of boys and girls arranged on the basis of 
chronological ages from seven to seventeen 
years. The curves of all subjects show 
rapid initial drop followed by a gradual 
Slowing down; i the curves are negative- 
ly accelerated, but the youngest groups (sev- 
en, eight, and nine years) show practically 
no progress. 

The greatest amount of improvement in 
the progress of the subjects came within the 
first third of the practice series, i.e., 
within the first 12 cycles. This may mean 
that the initial practices involve a rather 
vigorous differentiation of the specific ac- 
tivities from the large mass of behavior pat-- 
terns, and then, as practice continues, that 
the highly specific activities are reorgan- 
ized and consolidated. Some evidence of this 
can be seen in the motion picture made of a 
subject learning to run the pursuitmeter in 
that the movements are individuated from the 
trunk, shoulder, anc arm toward the finger. 

An analysis of the data indicates that, 
in general, both the limit of improvement 
and the rate of improvement from practice in- 
crease directly with age. ‘The learning 
curves of the boys seem to group themselves 
into three groups: the eight=- and nine-year- 
old boys at one level; the ten-, eleven-, and 


a 


a 
ewes 


- The results in tabular form are to be found in the writer's dissertation deposited in the library at Ohio State Uni- 


versity. 
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twelve-year-old boys in a middle group; and 
the remaining ages through seventeen ina 
third group. Each group's rate and limit of 
improvement is superior to that of the im- 
mediately preceding group. A significant 
drop occurs in the curves of the eleven=- and 
twelve-year-old boys, which may be associat- 
ed with the ract of their approaching the age | 
of puberty. 

Inspection of the curves representing 
the data of the girls (Figure 2) indicates a 
like grouping. ‘The first group is composed 
of the seven=- and eight-year-old girls; the 
second group is made up of the ten-, eleven-, 
and thirteen-year-old girls, and the last 
consists of the fourteen=- through seventeen- 
year-old girls. There were no cases at ages 
nine and twelve. 

The sixteen- and seventeen-year-old 
groups, both boys and girls, had better re- 
sults in running the pursuitmeter than did 
the eighty-six college students who were 
used in experiments at Ohio State University. 

The progress made by the eight= and 
nine-year-old boys is relatively so small 
and the improvement covers such a short 
range within the practice series that it 
seems somewhat forced to apply the term 
"learning" to these ages. Their procedure 
consisted of little more than repeated re- 
placing of,the stylus on the bead, starting 
the machine, letting the stylus slip off, 
putting it back on, etc. When one considers 
that there are only 65 revolutions to a cy- 
cle and the lowest number of lost contacts 
for the eight-year-old boys was 173 and for 
the nine-year-old group 140, then the mean 
number of lost contacts per revolution would 
be 3 and 2 respectively. It would take ap- 
proximately four minutes to complete a cycle 
if the apparatus were run correctly. This 
means that the eight-year-old group was mak=- 
ing 43 lost contacts per minute or nearly 
one every second and that the nine-year group 
was making 35 per minute or approximately one 
every two seconds, as compared with the two 
and one lost contacts per minute of the six- 
teen- and seventeen-year-old boys. This can 
hardly be called efficient running of the 





| 


instrument. The little improvement that did 
take place came within the first third of 
the practice series, whereas in the older 
groups improvement continued almost to the end 
of the practice series of 36 cycles. 


| 
| 
| 
| 
| 
| 
| 
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In addition to the curves, the data may 


| be studied by means of the point-progress 

| method which gives the point at which one 
'group of subjects reaches the level of an- 
| other group. A given point may be reached 

| before, at the same time, or after the time 


at which the comparison group reaches that 
point, thus giving a comparison of the rela- 
tive rates of improvement of two or more 
groups. This point-progress method of in- 
terpreting the data indicates that the boys, 
when one compares the various age groups ar- 
ranged in sequential order at nine, ten, 
eleven, thirteen, fourteen, and sixteen, are 
superior to the immediately preceding ages. 
Using the same comparison for the girls, we 
find that ages eight, ten, eleven, and thir- 
teen to seventeen inclusive are superior to 
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Figure 3. Asymptotes in Learning B 
Curves, Boys and Girls, Chronological Ages 
Seven to Seventeen. 
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the immediately preceding ages. Ages ten 
and thirteen for the girls had to be com- 
pared with eight and eleven respectively, 

» there were no cases at nine and twelve. 

If the asymptotes of the various learn- 
ing curves are determined by inspection, it 
ig found that each succeeding age reachesits 
asymptote at a later period in the learning 
series. Figure 3 gives a graphical repre- 
sentation of the data. 


ifferences 

As we ascend the chronological age scale, 
the learning curves indicate that the large 
iifferences between the sexes in the lower 
ages become smaller in the upper age levels. 
The boys from eight to seventeen are better 
than the girls. These differences become 


Sex | 


progressively smaller for the older subjects. 
The point-progress method indicates the 

superiority of the boys when compared chron- 

logically with the girls at all ages. 


CONCLUSIONS 


The influence of age and sex on learn- 
ing to run the pursuitmeter, as obtained 
from an analysis of the experimental data, 
be summarized briefly: 

1. The rates and limits of improvement 

from practice increase with an increase in 

chronological age. There is overlapping be- 
tween some of the ages, but the general trend 
f increasing efficiency with increasing age 
seems to hold throughout the range of ages 

studied. 

2. The subjects seemed to fall into age 
groups, separated from each other by differ- 
ing intervals. 

3. The period of greatest improvement 
in this skill appears during, or near the 
beginning of, the adolescent period. This 
period of great improvement, together with 
the classification of the subjects into he 
previously mentioned groupings, fits in well 
with recent anatomical and neurological in- 
terpretations as to the periodsof growth in 
the development of the human brain. This 
would give a reasonable anatomical basis for 
the age differences. 

4. An increase in age does not bring a4 
conflict between the various manipulatory re-| 
sponses involved in the acquisition of this 
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As the ages increased, the superior- 
This lack of 
of 


skill. 
ity of the subjects increased. 
inhibition, together with the crowth 


| brain structure, implies that skills of this 


type should be taught at certain specified 
ages and that individuals may waste much 

of certain 
skills too early in life. It would imply 
that the acquisition of this type of skill 
is closely related to the increased reper- 
tory of behavior found in the older subjects. 
This indicates the importance of bringing 
children into contact with as many situa- 
tions that will promote learning as possible 
so that the child will build up a large grou} 
of responses which will enable him to adapt 
himself to future situations. It does not 
imply a maturation factor, at least separate 
from learning. 

5. The upper ages (sixteen and seven- 
teen) did better than the eighty-six college 
students. This could mean that increased 
age brings a decrease in the facility with 
which an individual can adjust himself to 
those acts of skill which require a high de- 
gree of manipulatory adroitness. 

6. Boys learned to manipulate the 
chine more readily than did girls. 

7. The greatest progress was usually 
made within the first third (the first 12 cy- 
cles) of the learning series. 

8. The order of the individuation of the 
movements through practice proceeded from 
the trunk, shoulder, and arm toward the fin- 
ger. 


ma- 
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DREN'S FEARS 


Arthur T. Jersild and Frances B. Holmes 


Child Development 


feachers College, 


‘he present report deals with some of 
reliminary results in a study of chil- 
fears. The investigation as a whole 
includes the following approaches: (1) daily 
yrds kept at home by parents of preschool 
{idren for periods of twenty-one days at a 
interviews with parents concerning 
the fears of their children; (3) records of 
fear episodes observed by an additional group 
f teachers, parents, nurses, and others; 
private interviews with children aged 
five to twelve years; (5) reports by adults 
f fears remembered from childhood; and 
observations of children's responses in 
experimental situations. * 


rel S 


in 


DAILY HOME RECORDS OF CHILDREN'S FEARS 


The parents of fifty-four children, 
aged six months to four years, have cooper- 
ated in providing written reports of fears 
observed during a period of twenty-one days. 
Five of the children were observed for this 
length of time on two different occasions 
separated by an interval of almost a year. 

The parents were provided with forms 
similar to the abbreviated copy reproduced 
on page 110 and a letter of instructions 
with regard to the procedure. The parents 
were asked not only to use a separate blank 
in describing each fear that occurred, but 
also to indicate periods during which no 
fear was displayed. They were asked to 
keep a record of the intervals during the 
day when the child was under observation, 

A period of observation was defined as any 
time during the day when a parent or an 
adult in the household was in a position to 
know what the child was doing and to notice 
and record fear reactions if any occurred 
even though the observer was not exclusively 
occupied in watching the child, 


Not reviewed in the present paper. 
An independent study by Frances B. Holmes. 
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2Olumbia University 


The majority of the children lived in 
New York City; a few lived in the suburbs, 
and a few in small towns and rural communi- 
Judged by their educational back- 
ground and their socio-economic status, the 
children's parents were above average in in- 
telligence. 

The fears reported by the parents were 
classified according to the categories de- 
scribed in the following tabulation: 


ties. 


Children Total Times 
Showing Fear Was 
Fear Observed 


Situation Confronting 
Child When Fear Occurred 


Strange objects, 
situations 

Strange persons: new ele- 
vator boy, stranger stop- 
ping to help child on 
street, uncle or other 
relative never seen before, 
new maid, unfamiliar work- 
men in the home, etc. 

Strange objects: ironing 
board, doll with moving 
eyes, elk's head, toy bear, 
new ball, pictures, shadow, 
etc. 

Unfamiliar changes or varia- 
tions connected with famil- 
iar objects: child friend 
wearing a bandage, mother 
with cold cream on face, 
grandmother without glasses, 
mother with hair hanging down 
and dripping, blanket rumpled, 
etc. 10 

Unfamiliar surroundings: first 
visit to department store, 
strange house 5 9 

Unfamiliar persons and strange 
place combined 4 5 


persons, 


19 47 


18 27 


14 


"separate totals are given for subheadings under the gener- 


al category "strange persons, objects, and situations." 
Since a child who displayed fears under more than one of 
the subheadings was tallied only once when a count was 
made for the category as a whole, the figure representing 
this count is smaller than the sum of the children repre- 
sented under each subheading. 
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PARENTS' RECORD OF FEARS 


(Abbreviated Form) 


Name of child 


Name of observer 


Date 


| 
If no fear occurs, simply indicate with a check mark here —— 


Time observation began 
Time observation ended 


When recorded: 
At time of observation? 


How long afterward? 


- Use a new blank to de- 





scribe each fear and a new blank for each period of observation, even when no fear occurred. 


Use back of sheet if more space is needed. 


If any of these or other conditions occurred during the day that were outside of the child's 


regular routine, please underline or specify: 


child taken visiting, shopping, riding in 


automobile, to doctor or dentist, etc.; child came in contact with strange children, adults, 
or animals inside or outside of home; child missed usual daytime nap, had less than usual 
amount of sleep during preceding night, had meals at irregular hours, etc. 


Underline or specify as to physical condition: 


normal, lack of appetite, slight cold, heavy 


cold, fever, digestive upset, other unusual physical conditions (describe). 


Situation in which child gave signs of being afraid (place, time, what child was doing at 
time, persons present, apparent cause of fear, etc.). 


Behastor of child (words spoken, cries, other vocalization; jumping, starting, withdrawing, 
running away, and other physical activity; etc.). 


Following behavior: Does child show any continued avoidance, uneasiness, or other unac- 
customed behavior toward anything connected with situation in which fear arose? 


Children Total Times 
Situation Confronting Showing Fear Was 
Child When Fear Occurred Fear Observed 


Noises and objects from which 

noises have come: bursting 

paper bag, steam roller, dis- 

tant sound of band (not seen 

by child), rattling window, 

automobile horn, etc. 31 64 


Animals: dogs, cats, rabbits, 
pigeons, horses, cows, etc. 28 50 


Pain and objects or persons 

associated with pain: doc- 

tor's office, doctor, medi- 

cal examiner, nurse, threat 

of spanking, child or adult 

who had previously hit the 

child, radiator 21 40 


Displacement, falling or pos- 
sible danger of falling: be- 


Has this fear occurred before? If so, how frequently? (Describe) 





Children Total Times 
Showing Fear Was 
Fear Observed 


Situation Confronting 
Child When Fear Occurred 


ing in a high place, walk- 
ing over grating or cover- 
ing of a manhole, being 
blown forward by the wind, 
riding in car with open 
door, suddenly tilted in 
dentist's chair, slipping 
on toilet seat, standing 
before an open gate on 
ferryboat, standing on 
Shaky platform, etc. 15 23 


Sudden or unexpected move- 

ment: towel moving in the 

bath water, sudden collapse 

of balloon, leaf moving in 

the wind, curtains blowing 

in the wind, ball rolling 

over a wrinkle in the rug, 

etc. 7 12 
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Children Total Times 
Showing Fear Was 
Fear Observed 


Confronting 
Fear Occurred 


‘loset, 
shut in: 


room, going to a 
»mpanied 4 8 


lone or 


ing play: 
games," bogey games, 
nd-go-seek 4 


cea aur 


» 


apparently arising 
iream as indicated 
ild's outcries on 
ning: "The bad witch," 
agle was picking me 
" "J was riding a bicycle 
fell." 3 4 
f being abandoned by 
ent: father walks toward 
with a stranger, left 
ther in a store 


nm 
nN 


~~ 
~ 


f fire 


The mean number of fears per child for 
twenty-one days reported at the respec- 


the 
tive age levels of one, two, three, and 
four years was 5.8, 6.7, 3.8, and 4.2 re- 


spectively. These figures indicate that 
fears than younger children, but there was 
so much variability between children within 
each age group that no final conclusion can 
be drawn on the basis of these means. 

As shown in the preceding tabulation, 
the greatest number of fears occurred in re- 
sponse to strange objects, persons, and sit- 
uations. Within this category fear of 
strange persons was the most frequent. 

In classifying the fears reported by 
the parents, no fear was tallied under the 
heading of "strange objects, persons, and 
situations" if the report contained a record 
of any feature which overlapped with other 
categories. For example, if a child was re- 
ported as being afraid the first time he saw 
and heard a music box, this fear was tallied 
under the heading of "noises." Likewise, if 
& record indicated that a child showed fear 
in the presence of an object which moved sud- 
denly, the fear would be tallied only under 
the heading of "sudden and unexpected move- 


|fears, in the order of their frequency, 
|fears of animals, of 
children aged three and four displayed fewer | associated with pain, and 
}and falling. 
|relatively less frequently include fears of 


| ing alone or abandoned, 
|arising from dreams, and fear of fire, 


| the percentage of children at each yearly 
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n many cases, ! i) 
occurred not becaus he object was new and 
found the child with n lequate adjust- 
ment, but because it r nted something 
which he had pre\ ] to fear 

ynnditions unn ced | I parents. 

Even though the VE yn 12 

ade, it appears that a child of preschoo] 

age often becomes afraid when confronted with 
bjects, persons, and situations which ar‘ 
unfaniliar to him and for which he apparent 
ly has not previously acquired an adequate 
response. 

The tabulation eI re shows” tha 
the second largest group of fears consisted 
of fears of noises and ol ‘ts from whict 

;noises had come. Other relatively freque 


are 
conditions previously 
of displacement 
Other categories which occur 
sudden or unexpected movements, darkness, be- 
"scary games”, fear: 


Table I on page 112 shows the distribu- 
tion of the fears according to age, giving 


age level who displayed one or more of the 
fears described in the preceding tabulation. 
In keeping with the decline in the mean num- 
ber of fears with age, the percentages at ages 
three and four are in most instances smaller 
than the corresponding percentages at ages 
one and two. Some differences appear apart 
from this tendency. There is a decline with 
age in the relative frequency of fears of 
strange events, fears of noises, high places, 
and displacement. On the other hand, fear 
of animals was observed relatively oftener 
in children aged three or more than in chil- 
dren below the age of three. However, the 
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TABLE I 


RELATIVE FREQUENCY OF FEARS AND PERCENTAGE OF FEARS 
IN DIFFERENT SITUATIONS AT DIFFERENT AGE LEVELS 


AS REPORTED BY PARENTS FOR A PERIOD OF 
TWENTY-ONE DAYS 
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Age, Years 
“Birth | a it 
| tol | 8 | S ‘ Ages 
Ss —_— -—— —— — 
Situation Ghdlésen 
10 [ 25 [ 19 6.3 £0 
| Per cent 
Strange objects, persons and situations | 50 ] 80 37 | 20 T 56 : 
Noises and objects associated with | 
noise 60 =6| 64 | 42 | 20 53 
Animals | 30 | 52 47 60 47 
Pain and events previously associated | 
with pain | 40 | 48/21 |20 | 36 
High places, falling and displacement | 50 | 20 | 26 f) 25 
Sudden and unexpected movements 10 | 20 | 5 | 20 14 
Being alone, abandoned, shut in 0 | 16 | 5 | 20 10 
Darkness ; O |12/ 16 | O | 10 
"Scary" games | 0 (mi & 0 7 
Fears apparently arising from dreams 0 8/ Oo 20 5 
Fire | o | 4 | 0 | 0 2 
| 











SSS 





*Includes five children who were observed during two twenty-one day periods separated 
by an interval of one year. The actual numberof children, not counting these recur- 


ring observations, was fifty-four. 


difference is small. Fear of darkness was 
relatively more frequent among the three- 
year-old subjects than among two-year-olds, 
although the difference here again is small. 


FEAR EPISODES OBSERVED BY AN ADDITIONAL 
GROUP OF PARENTS, TEACHERS, 
AND NURSES 


In an effort to obtain a more represen- 
tative although less systematic survey of 
children's fears, written reports were ob- 
tained from a number of nurses, nursery 
school teachers, and parents most of whom 
were former or contemporary students at the 
Child Development Institute, Teachers Col- 
lege, Columbia University. Blanks similar 
to the abbreviated form reproduced on page 
113 were sent to these individuals with the 
request that they describe instances of fear 
which they had observed. They were not 
asked to spend any time in formal observa- 
tion of children, but were requested simply 





to describe the most prominent fear incidents 
which had come to their attention. 

It can readily be seen that this method 
of obtaining data is quite unsystematic, and 
that reports obtained are influenced largely 
by chance factors in the case of each in- 
dividual and to some extent also by precon- ; 
ceived views concerning children's fears, It ; 
was precisely this element of personal judg- , 
ment which was desired, however. The aim was 
to obtain, as far as possible, a report of 
aspects of fear behavior which had impressed 
each individual most forcefully in his own 
personal experience with children. j 

At the present time, forty-eight in- 
dividuals have each reported two or more { 
fears in this division of the study. The : 
reports have come from several states and 
represent observations of urban and rural 
children, children in private homes, in 
hospitals, day nurseries, and nursery schools, 
The children whose fears were reported ranged 
from two months to six years in age with a 
median age of three years. 
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scember, 


(Abbrev. ated Form) 


Child's (approximate or exact) age when fear occurred Sex 


Name of observer _ 


Arthur T. Jersild a 







FEAR RECORD FOR PARENTS, 


How long ago did the fear situation occur? 


Situation which apparently caused fear. 


Behavior of the child in the fear situatior 


Comments with regard to such factors as apparent origin of fear, 
currence as compared with other fears, effect on later behavior, relationship to 


other characteristics of the child, etc. 





The following tabulation shows the dis- 
tribution of the fears thus reported when 
they were classified under the general head- 
ings described in the tabulation on page 109 
The total number of fears is 164. 





Situation Which Apparently Total Fears 


Caused Fear Described 

Strange objects, persons, and 

situations 35 
Pain and conditions previously as- 

sociated with pain (other than 

falling) 30 
Animals 2 
Noise and objects from which noises 

have come 26 
Displacement, high places, apparent 

danger of falling or losing support | 20 
Being alone, abandoned, shut in ll 
Darkness 4 
Fear apparently concerning the safety) 

of others (e.g., another child div- 

ing into water, etc.) 3 
Fears arising from dreams 2 
Fire 2 
"Scary games" 1 
Sudden and unexpected movement 1 








It can be seen that the conditions un- 
der which the reports of the fears repre- 
sented in the above tabulation were ob- 
tained differed considerably from the pro- 
cedure used in obtaining the reports repre- 
sented in the tabulation on page 109. In 
view of this it is interesting to note the 
general similarity of the two tabulations. 
In both, the greatest number of fears occur 
in the category "strange objects, persons, 
and situations." Likewise, many fears occur 


| 


| 


represent, respectively, .6 and 3.8 per cent 
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| noise, pain, animals, and displacement, al- 


| ferences occur with respect to fears induced 
| by sudden and unexpected movements. Under 
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TEACHERS, AND NURSES 



































(crying, withdrawing, etc.). 


frequency of oc- 


in both tabulations under the headings of 
though there are minor differences with re- 
spect to the relative frequency of each of 
these categories. The most pronounced dif- 


this heading occurs only one fear in the 
tabulation above as compared with twelve in 
the tabulation on page 109. These figures 


of the total number of fears, 
EXPERIMENTAL STUDY OF FEAR 


In an experimental approach to the study 
of fear, which is being made in a separate 
study by one of the authors, the aim has been 
to observe the behavior of children when they 
are confronted with situations which some- 
times give rise to fear in daily life. The 
experimental situations are not designed to 
frighten the child, but rather to test his 
willingness to participate in a variety of 
activities, 

The children who have been studied range 
in age from twenty-one to seventy-one months. 
The situations used in the study are as fol- 
lows: 

High place: A board, 12 inches wide and 
8 feet long, is used. The board can be 
raised to altitudes ranging from two to six 
feet. Toys in which the child has previous- 
ly shown an interest are placed at the far 
end and the child is asked whether he cares 
to walk the length of the board to get them. 





; 
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If he assents, he is placed upon the board 
and watched as he walks across. 

Dark room: The experimenter, while 
playing with the child in a gymnasium un- 
familiar to the child, seemingly inadvert- 
ently throws the ball into a dark, long and 
narrow passageway adjoining one corner of 
the room. The child is asked to go and 
look for the ball and t bring it back, 

Being left alone: While the child is 
occupied with some toys which have just 
been placed before him, the experimenter 
slips out of the room and closes the door, 
The child's reactions when he discovers 
that he is alone are noted by an observer 
who is hidden behind a screen in an alcove 
of the room. 

Loud sound: While the child and the 
experimenter are occupied with a number of 
toys, an assistant, hidden behind a screen 
in an alcove of the room, produces a_ loud 
sound by striking an iron pipe with a ham- 
mer. When the child looks up, the experi- 
menter asks the child to go into the alcove 
to find out what had caused the sound, 

Insecure underfooting: The child is 
asked to walk across a bridge consisting of 
two boards laid end to end and raised about 
three inches above the floor. The first 
board is securely fastened but the second, 
which is supported only by a block in the 
center, tilts when the child steps upon it. 
The child is observed to find whether he 
continues to walk the length of the board 
in spite of the teetering and the insecurity 
of the board. 

Strange person: While the child is 
temporarily withdrawn from the room, an as- 
sistant dressed in a large hat, a long flow- 
ing dress, and a veil seats herself near the 
door. When the child returns with the ex- 
perimenter, his reactions are observed 
(1) when he notices the stranger and 
(2) when asked to get a toy placed near the 
stranger's chair. 

Snake: A lively snake, about two and 
one-half feet long, is shown to the child, 
The child is asked to reach for a toy placed 
in the crate in which the snake is impris- 
oned. Children who show no fear are then 


1. This check list, containing descriptions of various reactions such as "grasps hold of experimenter", "turns away", 
"makes no movement", etc., was prepared on the basis of preliminary observations of many children in each fear situ- 
ation. 
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asked to lay hold of the snake and lift it 
out of the crate. 

Horned toad: The child is asked to 
reach for a toy that is lying in a box which 
contains a live horned toad about five inches 
in length. "4 

Small dog: The child is asked to pat 
a small mongrel dog (mostly terrier) which 
is brought into the room by the experimenter. 

Large dog: The child is asked to pat a 
large collie which is brought into the room 
by the experimenter. 

In recording the child's behavior in 
each of these situations, the experimenter 
and her assistant used a check list contain- 
ing a large variety of items of behavior. 
They also made a record of the child's lan- 
guage and of activities which were not in- 
cluded in the check list? At the conclusion 
of the observation the child's behavior 
could be classified roughly under four gener- 
al headings as follows: (1) child shows no 
Signs of fear, complies at once, unhesitat- 
ingly; (2) hesitates and demmrs momentarily, 
and then in response to a repetition of the 
experimenter's request proceeds to carry out 
directions without help or accompaniment; 

(3) refuses to proceed without accompaniment 
or help even though urged and reassured by 
the experimenter; and (4) utterly refuses to 
proceed even when repeatedly urged and when 
the experimenter offers to accompany hin, 
hold his hand, and help him, 

To measure the reliability of the rec- 
ords of the child's behavior, independent ob- 
servations were made by two persons, Ina 
total of 216 situations there was only one 
instance of disagreement with respect to be- 
havior recorded by one or the other observer 
under categories 3 and 4 (the categories on 
which Table 2 is based). The two observers 
disagreed as to whether behavior should be 
classed under category 1 or 2 in twenty in- 
stances, The total agreement between the in- 
dependent observers was 90 per cent, 

Table II on the following page shows 
the percentage of children at each age level 
who displayed a fear response in each of 
these situations. By a "fear response" is 
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Arthur T. Jersild and ances B olmes 
TABLE II 
ELATIVE EFFECTIVENESS OF VARI EXPERIMENTAL SITUAT 
SHOWN BY PER CENT OF CHILDREN EXHIBITING FEAI 
AT EACH AGE LEVEL 
Months 
21 to 35 36 to 47 48 to 59 6O to Ti 21 ) 
ation T T Tt + 
Chil Per Chil- Per Chil- Per Chil Per vhil- Per 
iren Cent dren Cent iren Cent dren Cent iren ent 
16 63 15 72 Z 33 | a4 65 
mall, active dog 16 75 20 45 , 33 3s 56 
targe, quiet dog 15 73 15 13 3 67 33 45 
Dark hallway 22 41 30 47 8 38 6 0 60 42 
place 22 52 350 40 8 13 6 0 60 33 
ange person 22 36 30 17 ia) ®) 0 60 Of 
Nois 22 18 30 17 a 0 6 0 60 1s 
Insecure platform 22 2 30 7 8 6 0 60 13 
i toad 16 € 16 13 3 33 3& As 
Sent of Situ- 
ations in Which 
Fear Occurred $5.5 28 17.5 ) 
y reaction conforming to categories the end of the school year, each nursery 
4 described above. school, teacher was asked to rate each child 
As indicated in Table II, the group as | on the basis of her estimate of his tendency 


a whole showed more fear in response to the 
snake than to other stimuli. Next in order 
of effectiveness were the dogs, the dark 
hallway, the high place, and the strange 
person. The particular noise which was used 
and the insecure footing produced relatively 
little fear; the toad was least effective of 
Table II shows a definite decline with 
age in the frequency of signs of fear in 
these situations. The decline with age in 


' to show signs of 


the frequency of fear is not, however, equal- | 


ly noticeable in all situations, as can be 
seen when the two- and the three-year-old 
children are compared, Three-year-old chil- 
fren showed relatively less fear than two- 
year-old children in response to the dogs, 
the strange person, and the insecure foot- 
ing; on the other hand, they showed rela- 
tively more fear in response to the snake, 
the toad, and the high place. 


Relation Between Fears in Experimental Situ- 
ations and Teachers' Reports 

As an added feature in this study, the 
investigator obtained nursery school teach- 
er's ratings with which to compare the re- 
sults in the experimental situations. At 








fear as compared with other 
Each child was given a score 
ranging from O (never shows signs of 

fraid) to (extremely suscepti 
to fear, very frequently shows signs of be 
ing afraid). Each child was rated by four 
teachers, each of whom had observed him dur- 
ing the school year. In preparing these 
ratings the teachers worked independently of 
one another; they had no knowledge of the 
children's behavior in the experimental sit- 
uations. 

Among the children thus rated, there 
were thirty who had been exposed to all 
the ten fear situations described above, 
Each child's composite rating was determined 
by averaging the scores assigned to him by 
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of 


|the four nursery sthool teachers. Each child 
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was also scored on his behavior in the ex- 
perimental situations. The "fear score" in 
the experimental situations was determined 
as follows. The child's reactions in the 
experiments could be classed under the four 
general headings previously described: (1) no 
sign of fear whatsoever, (2) complies with 


| experimenter's request only after some hesi- 


tation, (3) refuses to approach the situa- 


| tions unless accompanied and aided by 
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experimenter, and (4) utterly refuses to 
have anything to do with the situation un- 
der any circumstance, These reactions were 
given the respective values of l, 2, 3, and 
4. Accordingly, if a child emphatically 
shied away from all of the ten experimental 
situations, his "fear score" would be 40. 
If he met each situation unhesitatingly 
without the slightest sign of fear, his 
score would be 10,1 

The correlation between the children's 
scores in the experimental situations and 
their scores when rated by their teachers 
was .42. Although this figure is not high, 
it is higher than the coefficients often 
found in studies of children when correla- 
tions are made between behavior in experi- 
mental situations and teachers! ratings. 


INTERVIEWS WITH PARENTS 


As a supplementary project, interviews 
were obtained with the mothers of eighteen 
children who had not only been rated by 
nursery school teachers but had also served 
as subjects in ten experimental situations, 
One feature of the interview consisted of a 
check list of fears, including a complete 
representation of all the fears which had 
been reported by parents who had observed 
their children for a period of twenty-one 
days as well as those reported by other par- 
ents, teachers, and nurses, Fach item was 
named in turn and the mother was asked 
whether her child had ever displayed a fear 
of this character. In addition, the parent 
was asked to name any other fears, not in- 
cluded on the list, which she had observed, 
At the conclusion of the interviews, a tally 
was made of the number of fears reported by 
the mothers in the case of each child, 

The correlation between the number of 
fears reported by mothers and the children's 
"fear scores” in the experimental situations 
was .44, The correlation between the inter- 
view figures and the teachers! ratings 
was .17. 


li. A score of 10, it can be seen, actually is equivalent to zero since it means no fear. Logically the scores should 
range from 0 to SO, but this is immaterial since it is the relative rather than the absolute scores that are ispor- 


tant in this connection. 
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CHILDREN'S OWN REPORTS CONCERNING 
THEIR FEARS 


This aspect of the investigation ha: 
been reported in more detail in a separate 
study.* A brief review of the results will 
be of interest in the present connection, 
however. 

Three hundred ninety-eight children, 
including forty-nine or fifty at each age 
level in the ages from five to twelve years 
inclusive, were asked in private interviews 
to tell about their fears. The fears re- 
ported by the children were classified under 
general headings. 

A large proportion of the dangers named 
by the children in describing their fears 
were more imaginary than real. Fears in the 
category of the supernatural, of mystery, 
dead people and corpses were reported as 
foremost fears by over a fifth of the chil- 
dren. Fear of the dark, of being alone, and 
fear of animals (consisting almost exclusive- 
ly of lions, tigers, wolves, and other re- 
mote creatures) likewise were mentioned by a 
large proportion of the children. With the 
exception of the fear of animals, there was 
no decline with age in the frequency of fears 
of these improbable dangers. 

The children's replies indicated that a 
majority of their fears arose through vicari- 
ous stimulation. Most of the fears which 
they described were quite distinct from 
actual dangers which occur in daily life. 

The children frequently mentioned the movies, 
radio stories, terrifying tales told by oth- 
ers, and deliberate attempts by adults to 
frighten as factors in promoting their 
fears. 

The fanciful nature of the children's 
fears is emphasized by the results of other 
aspects of the investigation. Each child 
who told about his fears was also asked in 
another part of the interview to describe i 
the "worst thing that had ever happened” in : 
his life, Later in the interview the chi.:- 
dren were also asked to describe their 








2. Arthur T. Jersild, F. V. Markey, and L. C. Jersild, Children's Dreams, Wishes, Fears, Pleasant and Unpleasant Mea- 


ories, Likes, Dislikes, Daydreams, and Imaginary Companions, Child Development Monograph. New York: 


Teachers Col- 





lege, Columbia University, 1955. 
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*Not including attacks by animals or criminal characters. 


ams. Tabdie III shows the relative fre- 


ncy of various events that occur in‘ fears, 


e children themselves, 

In Table III it appears that, although 
almost 73 per cent of the children thought 
of some form of bodily injury, illness, or 
physical accident as the “worst happening” 
that ever had befallen them, less than 10 
per cent named events of this kind as a 
prominent. source of fear. On the other 
hand, although less than 2 per cent told of 
actual unpleasant encounters with animals, 
almost 18 per cent named an animal as one 
of their foremost fears. In like manner, 
fear of criminals and "bad" characters and 
fear of supernatural events occurred de- 
cidedly more frequently than would be justi- 
fied by actual heppenings in the children's 
past experience, 


| 


ams, and worst happenings as described by 


| 
| 
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| dren . 


SUMMARY AND DISCUSSION 


Strange and unfamiliar events, objects, 
persons, and places outnumbered other situa- 
tions as the apparent cause of overt signs 
of fear in the behavior of preschool chil- 
Situations which also frequently gave 
rise to fear were noises and objects from 


| which noises proceed; animals; pain and con- 





ditions previously associated with pain; and 
high places, falling, and displacement. Oth- 
er situations which sometimes gave rise to 
fear included being alone and darkness, 
According to the results of records 
kept by parents in their homes, the fear of 
strange or unfamiliar objects, persons, and 
situations reaches its peak at the age of 
two years. This result undoubtedly is in- 
fluenced largely by developmental factors. 
At the age of two the normal child is able 





OO Ol i i 


oT 


118 JOURNAL OF EXPER 


to walk and is thus enabled to explore his 
environment and to meet many situations 

t accessible to him at an 
Furthermore, at this age he 


which were no 
earlier time. 
is better able than at an earlier time to 
discriminate between events and objects 
which he meets, and to notice differences 
between the familiar and the unfamiliar. 
There is a tendency toward a decline 
in fear of concrete physical objects and 
events after the second year. This sug- 
gests that, through increased experience 
with his environment, the child becomes ac- 
customed to many events and comes to regard 
as commonplace many situations for which he 
originally had no adequate response. On 
the other hand, as the child grows older he 
becomes conditioned to many stimuli which 
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previously had no meaning to him and he be 
comes capable of entertaining fears of ren 


| and improbable dangers. 


To answer the question as to what a1 
the original, unlearned causes of fear wou] 


require a more thorough genetic study than 


has been undertaken in the present investi- 
gation. The results hitherto obtained in 
the present study suggest, however, that 
among the conditions in which the child 


| often shows fear, apparently as the result 





of being unprepared to cope with his enviro: 
ment, are loud sounds, displacement and loss 
of support, sudden and unexpected happening 
unfamiliar sensory events for which he has 
acquired no adequate response, and (as. the 
result of at least one previous experience 
events previously associated with any sort 
of physical pain. 








LAUGHING AND CRYING 


OF PRESCHOOL CHILDREN 
by 
Catherine Williame 


, 


Brackett 


Child Development institute 
Teachers College, Columbia University 


The purpose of this study was: (1) to 
lop a technique for the objective re- 
ling of laughing and crying of preschocl 
iren that would be reliable, would measure 

3 constancy of behavior, and would dif- 
erentiate between individuals; and (2) to 
ather a body of data which might be ana- 

zed from the viewpoint of studying the so- 


| ords were made during the first hour of 


all records of routine ac- 
Half of the outdoor rec- 
the 


> 
out 


\- f 3 and 
of-doors and 


tivities, indoors. 


| morning and half during the second hour. Not 
| more than two records were made for a par- 


| ticular child in one day. 
| play was made unless at least four 


al and emotional behavior of preschool chil- 


SUBJECTS AND SOURCES OF DATA 


tyenine children who attended the nursery 
schools of the Child Development Institute, 
‘eachers College, Columbia University. They 
ncluded seventeen children from the younger 
nursery school group ranging in age from 
eighteen to thirty-four months and twelve 
children from the older group ranging in age 
from thirty-four to forty-eight months. A 
total of twenty-four five minute records of 
observation was made on each of twenty-nine 
children during the free play period when 
their activity was relatively free from adult 
interference. In the nursery school this 
period extended from nine to eleven o'clock 
in the morning. In addition to these rec- 
ords, twenty-four five minute observations 
were made on each of seventeen children in 
the younger group during routines such as the 
eating, toilet, and nap situations when the 
activity of the children was directed by 
adults. A total of 1,104 five minute rec- 
rds comprised the data of the study. 

In order to obtain a representative san 
ple of each child's behavior, the records 
were compiled under specified conditions. For 
example, the observation periods were rotat- 
6d, thus avoiding the possibility of piling 
up records for any one child at one hour of 
the day. All records of free play were made 


No record of free 
children 
were present. 


METHOD OF OBSERVATION 


The procedure used with the recording 


| technique necessitated a mimeographed blank 
The subjects chosen for study were twen- | 


to minimize errors of timing. An observer 
followed each child for a period of five min- 
utes and recorded on this blank instances of 


| laughing and crying, together with certain 
| aspects of the total situation which accom 


| panied the behavior under observation. 


The 


| mimeographed sheet was ruled into sections of 


| one minute and 


| 
| 
| 





smaller units of ten seconds. 
Each time interval was numbered according to 
seconds on a stop watch. The record blank 
was divided into six columns. In the first 
column the observer recorded by means of a 
code the frequency of occurrence of laughing 
and crying within the ten second interval. 
In the next five columns the observer re- 
corded specific activities in the situation 
which accompanied laughing and crying. Thess 
activities were social and physical contacts, 
talking, contacts with material, and physi- 
cal activity unaccompanied by use of materi- 
al. 

The behavior recorded on this blank was 
defined in definite terms in order to render 
the data as objective as possible. Laughing 


| and crying were identified in terms of physi- 


cal changes in respiration and facial ex- 
pression. Social contacts were recorded when 
the observed child appeared to make an overt 
sign of awareness of other individuals. Con- 
tacts with material involved actual use of 
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material. Physical ntacts were defined as 
apparently intentional contacts with indi- 
viduals as differentiated from accidental! 
contacts. Talking included only actual use 
of distinguishable words. Physical activity, 
excluding use of material, involved such ac- 
tivities as running, jumping, and rolling. 


TECHNIQUE OF ANALYSIS 

The study of reliability was based on 
the total number of ten second intervals in 
which five observers, working in pairs, re- 
corded the occurrence of an activity. One 
observer worked, in turn, with each of the 
other four, and percentages of agreement 


were computed between the records made by 
each pair of absences. 

The consistency of the data was tested 
by (1) comparing the behavior of the chil- 
dren in this study with their behavior a 
year previous, (2) determining the correla- 


tion between samples of the data, and (3)com 
paring the results of this study with re- 
sults of a contemporary observational study 
on these same children. 

By recording the occurrence of behavior 
within a specific time, the data were ren- 
jered in quantitative form, thus making it 
possible to estimate the frequency of laugh- 
ing as contrasted with the frequency of cry- 
ing for each child and to relate these find- 
ings to that of the total group. It wasalso 
possible to find the frequency with which 
laughing was recorded with social contacts, 


physical contacts, talking, contact with ma- | 
terial, and physical activity. These find- 


ings were compared with the frequency with 
which crying was recorded with the same ac- 
tivities. 


The social significance of laughing and | 


crying was studied by finding (1) the rela- 
tionship between each child's laughing and 


crying and his association with the laughing | 


and crying of other children, (2) the fre- 
quency with which each child was associated 
with particular children when laughing or 
crying, and (3) the frequency with which 
laughing and crying were associated with one 
individual or more than one individual. 
Emotional behavior as indicated by 
laughing and crying was studied by finding 
(1) the relation of laughing and crying and 
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(2) the relation of laughing and crying dur- 
ing free play and during routine activities 
Several factors which might have arf- 
fected the behavior under investigation were 
selected for analysis. Correlations were 
made between the laughing and crying scores 
of the children and chronological age, in- 
telligence quotient, height-weight indices, 
and amount of language. Sex differences and 
effect of temperature were also studied with 
respect to the incidence of laughing and cry- 
ing. A brief discussion of some of the fin«- 
ings of this study follows. For detailed 
_discussion the reader is referred to a mono- 
graph by Catherine Williams Brackett (2). 


ANALYSIS OF THE DATA 


The study of reliability indicates that 
errors of measurement have affected the re- 
| cording of laughing and crying only toa 
| Slight degree. The percentages of agreement 
between four pairs of observers ranged from 
92 to 93 per cent for the number of ten sec- 
ond intervals in which laughing was recorded, 
and from 93 to 100 per cent for the number of 
intervals in which crying was recorded. The 
activities occurring with laughing and cry- 
ing were recorded somewhat less reliably 
partly because they were regarded as of sec- 
_ondary importance. The percentages of agree- 
ment between observers in recording the ac- 
tivities associated with laughing and crying 
| were as follows: 








aie a i 
Per Cent 
|of Agreement 

a ——— +—_ —___ —— 
Social contacts | 77 to 92 
| Physical contacts | 69 to 89 
| Talking | 57 to 85 
Use of material 83 to 92 

Physical contacts (exclu- 
sive of use of material) | 62 to 91 


i 





| The consistency of the data was first 

| tested by comparing the children's behavior 
in this study with their behavior a year 

| previous when measured by the same techniques. 
|The results indicated that there is some 

| evidence to show that laughing is a highly 
consistent pattern of behavior. The children 


| who ranked high in laughter at one age level 
_ tended to do so when a year older (.75+ .10). 
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Figure 1 
Relation of Total Laughter and Crying Per Ten-Second Interval on Twenty-Four Five-Minute 
Records for Each of Twenty-Nine Children. 
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the assumption that these responses were pri- | 
marily associated with some form of social 
interaction (Figure 1). Physical contacts 
rarely accompanied laughing (20 per cent of 
total), while a large proportion of the cry- 
ing (S57 per cent of total) was associated 
with pushing, pulling, blows, or caresses. 

No attempt was made to differentiate these 
contacts into functional units. It is felt, 
however, that further study of the physical 
contacts which accompany laughing and crying 
would yield interesting data. Talking was 
associated proportionately the same with 
laughing (46 per cent of total) and with cry | 
ing (41 per cent). Further study into the 
content of the conversation would probably 
reveal qualitative differences. Contact with | 
material was recorded more frequently with 
laughter than with crying (84 per cent and 
67 per cent). Physical activity unaccom 
panied by use of material rarely accompanied , 
either laughing or crying. 

Analysis of the association of laughing 
and crying of the observed child with the 
laughing and crying of other children brought | 
out interesting differences with regard to 
these two aspects of behavior. It was found 
that those children who laughed frequently 
seemed to play more with others who exhibit- 
ed this same behavior than with the more 
solemn members of the group. A correlation 
of .75 + .05 was obtained between the fre- 
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ranked high in number of social contacis re- 
corded with laughter had 74 per cent of their 


| contacts with each other. Two girls in the 


group had approximately the same percentage 
of their social contacts while laughing with 


| one another. The majority of the children 
| showed a similar tendency (though to a less 


degree) to confine a large proportion of 
their laughter to particular children. With 


| crying this was not the case. Children wh 


were associated with each other when laughter 


| was recorded seldom cried when together. 


There is slight evidence to show that 
with an increase in age there is a_ tendency 
for the size of the social group to increase, 
although a large percentage of the social 


| contacts recorded for each child involved 


only one other person. Of the total social 


| contacts recorded in both age groups, 19 per 
cent in the three-year-old group were associ- 


ated with more than one person; this was true 
with only 6 per cent of the social contacts 
recorded in the two-year-old group. 


| Analysis of Emotional Behavior 





The question may be raised as to whether 
the child who ranked high in laughing also 
tended to cry with great frequency. In this 
study there was no relationship between these 
two behavior patterns, as shown by the cor- 
relation of -.11 + .11. This coefficient is 
consistent with the results obtained by 


quency of the child's own laughter and the | other investigators who correlated laughing 


frequency of his presence in the group where 
others laughed (Figure 2). On the other | 


and crying ((1, p. 93) and (3,pp. 501-503)). 
The nursery school day provided an ex- 


hand, the children who cried were not ee cellent opportunity for the observation of 


ated with the crying of others to any marked 
degree (Figure 3). 

There is some evidence that the chil- 
dren were beginning to show decided prefer- 
ence for particular members of their group. 
In both the two-year-old and three-year-old 
groups contacts associated with laughter 
tended to be concentrated on specific chil- 
dren rather than on the group at large. For 
example, among the two-year-old children 
there was a closely knit group consisting of 
one girl and three boys. Seventy-two per 
cent of their total social contacts recorded 
with laughter were associated with each other. 
There were two well-defined groups among the 
three-year-old children. Three boys who 


children in a variety of situations. During 
the play period the children were relatively 
unrestricted in their activity. During rou- 
tine situations such as eating, dressing, and 
toilet procedure the children were expected 
*o conform to a rather definite routine. 
There was a marked decrease in both laughing 
and crying during routine activities as conm- 
pared with the children's behavior during 
free play (Figures 4 and 5). The decrease 
in crying is contrary to what might be ex- 
pected from general observation of children 
and is due no doubt to the skill of the nurs- 
ery school teachers. Although the children's 
activity was restricted, apparently enough 
self-direction was maintained to prevent a 

| feeling of being thwarted. 
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Figure 3 


Relation of Total Crying Per Ten-Second Interval on Twenty-Four Five-Minute Records 
for Each of Twenty-Nine Children and Association With Crying on Records of Other Children. 
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uscellaneous Factors Related to Laughing 
und Crying 
Several factors which might have af- 
ted laughing and crying were selected for 
wmalysis. A Pearson correlation coefficient 
* 44 + .10 was obtained between chronolog- 
se and frequency of laughing, and a 
relation of -.47 + .00 between chronolog- 
age and crying. 
that with increase in chronological age 
Slight tendency for laughing to 
Variation 


> was a 
and crying to decrease. 
ligence quotient and the relative 
of the subject in relation to his 
age had no demonstrable relation 
incidence of laughing and crying. 
The amount of language a child used was 
ermined from stenographic records made by 
ned observers. Correlations between 
on these records and frequency of 
ighing and crying indicated that there was 
elatively high relationship between amount 
language and laughing (.60 + .08) and no 
lation between amount of language and cry- 
004 + .125). 
Sex differences in frequency of laugh- 
and crying were found to be negligible. 
femperature appéared to have no effect 
the incidence of laughing, but a de- 
se in temperature was usually accompa- 


Base 


} 
4 
+ 


4 
ana 
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i by an increase in the occurrence of cry- | 


-.58 + 


-07). 
CONCLUS IONS 


From the results of this study some 
eneral conclusions may be drawn as to the 
value of the technique used and the 
sance of the behavior studied. The record- 
ing technique proved to be reliable, since 
ir pairs of observers working simultane- 
usly and independently were able to record 
iughing and crying with a high percentage 
of agreement. The technique was fairly re 
able for recording activities associated 
with laughing and crying. 
Laughing was found to be highly social, 
nce children laughed most frequently when 
ssociated with other children or adults. 


C. W. Brackett 


| who exhibited the same behavior. 


These correlations sug- 
| two or more children in their group play. 


| pattern of behavior. 


| od of a year had elapsed. 


signifi- 


| isfaction and security. 
| dication that 


| relation between the amount 
| and the frequency of crying. 
some evidence to 


125 


Those children who ranked high in laughing 
seemed to prefer other members of the group 
The major- 
ity of the children showed a tendency to 
confine a large proportion of their laughter 
to a few particular children. A large pro- 
portion of the social contacts recorded with 
laughter involved only one individual. The 
older children, however, frequently included 


Laughter appears to be a highly consistent 
The children who ranked 
high in laughing during the play situations 
also tended to be consistent in this mode of 
expression during routine situations, but to 
a smaller degree. Consistency of this be- 


| havior pattern was also noted when records 


of the children's behavior were compared with 
records of their behavior made after a peri- 


Crying was also predominantly social, 
although to a less degree than laughing. The 


| children who cried with great frequency were 
| not associated to any marked degree with the 


crying of others. Children who had formed 
marked preferences for one another seldom 

cried when together, although some crying 
was noted with other members of the group. 


| As age increased, laughing increased and 
| crying decreased. 


The popular assumption 
that children tend to cry more frequently 
when their activity is restricted was not 
substantiated by the findings of this study. 
Crying decreased markecly in routine situa- 
tions such as dressing, eating, or toileting 
as contrasted to activity during free play. 
Tt seemed that a knowledge of the definite 
routine of the nursery school during routine 
activities was conducive to a feeling of sat- 
There was no in- 
crying was used as a sub- 
stitute for language since there was no 
of language 
There was 
show that the children 
who cried tended to have more physical con- 


| tacts with other children and to use materi 
| al less frequently than the children who 


laughed. 
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THE USE OF CONDITIONING TECHNIQUES IN THE STUDY OF FORM 
DISCRIMINATION OF YOUNG CHILDREN 


by 


Harold M. Skeels 
Iowa Child Welfare Research Station 
State University of Iowa 


Form boards have been used rather ex- 
tensively by different experimenters as a 
means of measuring the ability of children 
of different ages to observe form differ- 
ences and to see the relationship of like 
configurations in block and recess materials. 
Similarly card matching tests have been used 
as measures of form discrimination. 

In a study of form board accomplish- 
ments of preschool children made by the au- 
thor (4) certain geometrical form boards were 
simplified as to number and difficulty of 
forms to be applicable as a test for two- 
year-old children. The data show that num 


ber of errors is sufficiently high at the 
two-year level to rule out the form board as 


being in any sense of the word a measure of 
form discrimination. ‘The fact that the child 
failed to see the relationship between a cir- 
cle block and a circle recess and instead at- 
tempted to place the circle block in the 
square recess does not necessarily indicate 
that the child failed to discriminate circle 
from square. It may simply mean that he is 
not able to see the relationship of like 
forms in different elements (circle block as 
related to circle recess). 

In view of the complex factors involved 
in the use of form boards and card matching, 
an attempt has been made to develop a more 
simple technique by which form discrimina- 
tion as such in young children could be meas- 
ured. After repeated experimentation with 
different types of materials, the form dis- 
crimination boards (later described) involv- 
ing conditioning techniques were found to 
meet the needs satisfactorily. 

Very few studies have been reported 
where conditioning techniques have been used 
in experimental studies with young children, 
especially in the measurement of form dis- 
crimination. 








Munn (3) has used a conditioning situa- 


| tion to study the relation of form to its 


accompanying background. He was interested 
in studying, (1) whether or not shape of 
background on which a form appeared was e6s- 
sential to the accuracy of the discrimina- 
tion of the form, and (2) whether or not it 
was possible to obtain in the young child the 
discrimination of form per se that could 
not be demonstrated in the chick. His sub- 
ject was one child fifteen months old. The 
apparatus was a box with two doors hinged 
from the top. Form configurations to be dis- 
criminated were placed on the doors in such 
a Way that either figure or background could 
be changed at will. As a reward for success 
the child was given chocolate. The results 
showed that type of background was not an 
effective part of the stimulation. Changes 
in negative form led to no significant drop 
in accuracy of choice. 

Aldrich (1) has used simple condition- 
ing as a method of determining relative sen- 
sory discrimination among mentally defective 
children. Ten feeble-minded children rang- 
ing in mental age from one year, fivemonths 
to three years, three months were used. 
Chronological age ranged from three to twelve 
years. Size discrimination was studied. The 
child was required to raise one of two boxes 
differing in size in order to secure the 
reward of food (cooky). Position of boxes 
varied from trial to trial. Eighteen cor- 
rect choices out of twenty was taken as the 
standard for successful conditioning in a 
situation where chance might account for 50 
per cent of the correct choices. Results in- 
dicated that the method proved satisfactory 
in the first discrimination problem with sev- 
en of the ten children. Greater variations 
occurred when reconditioning to a different 


| size was introduced. 
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Fields! (2) study on the development of 
the concept <? triangularity by the white rat 
not only considers in detail the ability of 
the white rat to discriminate form, but also 
evaluates various factors involved in such 
discrimination and their relation to proce- 
dures in conditioning. Results which are 
especially related to the form conditioning 
series of the present study are: (1) Rats 
are able to discriminate one form (triangle) 


from another (various forms); original learr- 


ing was to a triangle in a given position 
(apex up). Positional changes of the form 
caused confusion which was overcome in time. 
(2) Variations in areas of figures did not 
destroy the accuracy of discrimination. 

(3) Triangular configurations of negative (cir- 
Cle) forms were successfully discriminated as 
being triangular. (4) Discrimination was es- 
sentially a positive reaction to triangular 
forms rather than a negative reaction to 
other forms. (5) Form discrimination was 
evidenced when figures were white on a black 
background and also when figures were black 
on a white background. 


DESCRIPTION OF FORM DISCRIMINATION 
BOARDS 


The form discrimination boards used in 


this study utilize conditioning techniques to 


measure the child's ability to discriminate 
form. By conditioning is meant the presenta- 
tion of two stimuli at first together (as 
the showing of the form followed by the show 
ing and receiving of the reward) then with 
subsequent trials, the form only, until ase- 
lection has been made. 

Two form discrimination boards were used 
in this form conditioning series. One was 
composed of geometrical forms and the 
of animate and inanimate object forms. 
form boards and blocks were made of kiln 
dried birch. Hard wood was used in order to 
give greater accuracy in dimensions and in 
amount of play. All board surfaces were an 
antique ivory matte finish with recesses and 
blocks of brilliant scarlet. 

The geometrical form discrimination 
board (Figure 1) had four forms: circle, 
square, lozenge, and Maltese cross. This 
board measured 12 7/8 inches square. This 


The 


form conditioning board was similar in every 
way to the form board (Figure 3) 


later re- 
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Geometrical Form Dis- 


Figure l. 
crimination Board, Form Conditioning. 


} 


ferred to in comparisons of form board per- 
formance as related to form discrimination 
except that, instead of having bottoms in the 
recesses of the form discrimination boarc, 
laluminum cups were placed underneath each of 
|the four form recesses. 

The board was so constructed that the 

| blocks might be removed from the recesses in 
|the same manner as with the ordinary form 
‘board. When a block was removed, however, it 
| showed the cup container underneath. 

the second form discrimination board 
|(Figure 2), the object form discrimination 
/board, was identical in size with the geomet- 
|rical board. It consisted of a frame with 
| four square sections which were removable. 
|Each of the four sections had one cut-out 
'form recess with the block of a similar form 

| which fitted into the recess. The object 

| form discrimination board was made in four 

| sections for two reasons: (1) to permit ob- 
| ject forms to be presented "right side up" 

| irrespective of the way the board was turned 
| and irrespective of the relative position of 
| the sections in the board, and (2) to permit 
| varying certain se¢gtions of forms while keep- 
| ing others constant. 

The four forms include: dog (standing), 
duck, house, and car. Additional sections 
used include: dog (sitting), chicken, pitch- 
er, cup, baby, bear, horse, cow, and a form 
with the dog's head and a so-called "“meaning- 
less" body. Each form has a metal cup con- 


tainer underneath. 














Ly } YY le . 

H. M. Skeels 129 
private homes, constituted the pre-preschool 
+ al owe, > » , i» ce . - . rr ? 7 , ¥ " ¥ nh =] t 
roup ranging in age from fifteen months to 
twenty-three months. Thirty-three children 


f the preschool laboratories of the Iowa 
Child Welfare Research Station made up the 
older group with ages from twenty-three 
months to forty-six months. 

With the two- and three-year-old chil- 
dren of the preschool laboratories it seemed 
desirable to conduct the conditioning series 
in connection with the daily cooky and sand- 
wich routine. At mid-morning the two-year- 
old children (First Group) receive a glass 

| Of orange juice followed by a cooky. A plan 
was, therefore, adopted whereby each child 
would come singly to the examining room to 
get his cooky from the form discrimination 
board. In this way all children could be 
given one trial a day without using more 

A table standard consisting of four legs | than twenty minutes time for the entire 

ia frame was constructed to hold the form | group. The three-year-old children (Second 
scrimination boards. Two additional ex- Group), remaining in preschool all day, re- 

ons for the table legs were made so that | ceive a glass of milk and a sandwich in mid- 

eight of the table frame might be varied; afternoon. ‘Similar arrangements were made 





Figure 2. Object Form Discrin- 
ination Board, Form Conditioning. 


rding to the size of the child. | whereby each child came to the examining room 
and received his sandwich from the form dis- 
PRESENTAT [ON | crimination board. 


Forty-one children ranging in age from | Geometrical Form Discrimination Board 
‘teen to forty-six months were used as sub- | Preschool Children.- The circle was 
cts. Eight of these children, secured from | used as the first positive stimulus form 





Figure 3. Four Form Four-Unit Board, Geometrical Form Boards. 
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followed by the square, lozenge, and Maltese | 
cross. When the child came up to the board, 
it was so placed that the circle was in the 
lower right-hand corner. The examiner then 
raised the circle showing the child the cooky 
and stated, "There is your cooky.” The cir- 
cle was then replaced and the examiner next 
raised the cross saying, "There is no cooky 
there," simultaneously pointing and pausing 
for the child to see that nothing was con- 
tained in the cup. The examiner then re-. 
placed the cross and similarly raised the 
lozenge and the square stating, “There is no 
cooky there." The examiner then instructed, 
"Get your cooky,” pointing to the circle. The 
examiner made certain thet the child secured 
his cooky on the demonstration trial. 

At the second trial the board was pre- 
sented with the circle in the same position 
as on the first trial. The examiner merely 
instructed, "Get your cooky." The child was 
then allowed to select only one form. If suc- 
cessful, he took the cooky.and left the room, 
If not, the examiner stated, "No. This is 
where your cooky is." At the same time the 
examiner lifted the circle and showed the 
cooky. With failure the child was not per- 
mitted to get his cooky but told that hemust 
get it in the other room. m 

For the third trial the board was turned 
so that the circle occupied the lower left 
position. Similarly with the next two trials 
the circle occupied the upper two positions. 
Since the only objective in position change 
was to rule out any tendency to select by 
position, no attempt was made to keep posi- 
tion changes constant for all children ir- 
respective of absences. The positive form 
appeared a relatively equal number of times 
in all positions, being always in a differ- 
ent place from the previous trial (except the 
first trial following demonstration). 

Each child was kept on a positive stimu- 
lus form until a given standard of success in 
conditioning had been reached. Inasmuch as 
such factors as divided interest, careless- 
ness, and curiosity might account for an oc- 
casional failure with the young child, it was 
thought impractical to set a standard of ten 
consecutive successes. Instead the standard 
was arbitrarily set at eight or more success- 
@s out of the last ten trials. 





When this standard of success had been 


met, the child was changed to the next posi- 
tive stimulus form (square); the previous 
form (circle) then became a negative forn, 
A demonstration was again given similar tp 
the first. The examiner stated, "Your cook 
will not be here any more (raising the cir- 
cle block); now it is going to be here (rajs. 
ing the square block)." The remainder of 
the procedure was.as of the first demonstra- 
tion. Similarly, the lezenge and Maltese 
cross became in turn the positive stimulus 
forn. 

Pre-Preschool Children.- Since the pre- 
school children were too old to furnish a 
failure form board group to compare with per 
formance on the conditioning board, it was 
decided to use some younger children not in 
preschool whose initial form board perforn- 
ance was failure or resulted in a sufficient 
number of errors to rule out any evidence of 
form discrimination as’ measured by a form 
board test. The objectives of this compari- 
son were: (1) to determine whether children 
who failed on form boards or made so many 
errors that no measure of form discrimination 
was evidenced were able to discriminate fom 
when other factors involved in form board per- 
formance had been ruled out; (2) to determine 
whether, after being conditioned to a specif- 
ic form, the child would see the relationship 
between two similar forms (as a block and its 
similar recess) in the form board situation: 
and (3) to ascertain whether or not there was 
any practice effect carried over from the 
form conditioning situation to the form boar 
performance in general. 

Eight pre-preschool children ranging in 
age from fifteen to twenty-three months were 
used in this comparison. 

The older groups of the preschool labo 
ratories previously described were given only 
one trial per day. This prolonged the learr 
ing period over a considerable length of 
time, With the pre-preschool childrenit was 
thought more economical to give several triak 
in one day and thus complete the condition- 
ing in a minimum number of days. With these 
considerations in mind, the plan of presen- 
tation described below was adopted. 

Only one form was used as a positive 
stimulus. A form was selected for this pur 
pose which.was less likely to be correctly 
placed by mere motor chance in the form 
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ard situation. The Maltese cross was, 

therefore, selected as the positive stimlus 
form for six of the eight children. The 
other two children were given the lozenge to 
study the e*fect of configurational change 
with position change. Other forms of the 
form board would show the same configuration 
irrespective of the position of the form in 
the board. 

The child was presented with the posi- 
tive stimulus form only in the two positions 
next to the child in the first conditioning 
unit. Aldrich (1) in her conditioning study 
with idiots, where only two positions were 
involved, changed positions in 100 trials ac- 
cording to the variation found by tossing a 
penny 100 times. This meant that at certain 
times the positive stimulus was in one posi- 
tion as high as five times consecutively. It 
would seem to the writer that such a proce- 
dure with young children might strengthen a 
position cue rather than the desired form 
cue. 

A modified alternation method was, 
therefore, used. For a few trials the posi- 
tive stimulus form would be alternately to 
the left and to the right. Then fora few 
trials, two consecutive trials would be given 
with the positive stimulus form to the right 
(or left) followed by one trial with the 
form to the left (or right), and vice versa. 
Since the positive stimulus form was always 
in one of the two nearer positions, the re- 
quirement set for a successful indication of 
form discrimination was placed at eleven suc- 
cesses out of the last twelve trials. 

If the child successfully completed the 
conditioning series with the positive stimu- 
lus form in the nearer two positions, he was 
presented with the same positive stimulus 
form appearing in all four positions. Here 
again the standard for successful evidence of 
form discrimination was placed at eleven 
successful trials out of the last twelve 
trials. In some instances where form dis- 
crimination in the nearer two positions 
seemed close to the limen, the examiner used 
an intermediate step in which the board was 
placed on an angle with the child. The posi- 
tive stimulus form then occupied a position 
about halfway from the form in the nearer 
position and that of the regular farther po- 
sition. This was done to avoid possible 
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failure due to such factors as not noticing 
the positive stimulus form in a more distant 
position. If the child was successful with 


| the intermediate position, the form next ap- 





peared in the farther position. If he failed, 
a second trial was given in the intermediate 
position before progressing to the farther 
positions. 

Since the object with this group was 
not primarily to determine the relative speed 
at which children conditioned to a positive 
stimulus form, but rather to determine wheth- 
er they could or could not successfully dis- 
criminate form, the number of trials given 
per day was not held constant for all chil- 
dren. Each child progressed according to 
his own tempo. If on a given day a child be- 
came tired or fretful after a few trials, 
work was discontinued for the day. On the 
other hand, if the child was interested and 
contented, more trials were given. After 
each trial the child was permitted to play 
in the preschool playroom for a few moments 
before being given the next trial. 

Obviousiy since several trials were 
given in one day, the cooky or sandwich re- 
ward could not be used. Instead a small toy 
was used. If the child was successful, he 
was allowed to remove it and play with it. If 
he failed, he was shown the toy but lost his 
chance to play with it after that trial. A 
large number of differsant toys were used as 
rewards in order to add an element of novelty 
to the problem. 

Form Board Comparisons.- Three presenta- 
tions of a four form four-unit geometrical 
from board (Figure 3) described in Skeels! 
study (4) were given in conjunction with the 
form conditioning unit. One presentation was 
given immediately preceding the start of the 
conditioning series, a second as soon as the 
observer had reached the standard of success 
required in the nearer two positions, and a 
third when the standard of«success had been 
reached with the positive stimulus form in 
all four positions. 

Two trials were given at each presenta- 
tion. ‘Position of the board was such that 
the form (board recess) which was to be (or 
had been) the positive stimulus form in the 
conditioning series was in one of the nearer 
two positions. Blocks were so arranged that 
the block of the positive stimulus form was 





also in a nearer position but not next to 


the recess of the same form. Position of 
the board in the second trial was the same 
as that for the first trial. 


Object Form Discrimination Board 

this series was presented only to the 
preschool groups. As soon as a child had 
‘ompleted the geometrical form discrimina- 
series, he was started on the object 
liscrimination series (Figure 4). In 
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Figure 4. 
ward, Geometrical 
Board, Form Conditioning. 


ntra to the procedure of the geometrical 
form discrimination Board, the negative 
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forms always remained negative and the orig- | 


inal 


i; finag?4 . 
il ications. 


positive 
In the original conditioning 
the standing dog was used as the positive 


form was used with various mod-| 


Stimulus form in conjunction with duck, house, 


car as negative forms. 
Presentation was the same as 
scribed for the geometrical form discrimina- 
tion series with the same group. Eight suc- 
cesses out of the last ten trials constitut- 
ed a satisfactory conditioning to the origi- 
nal positive stimulus form. At that state 
variations were introduced. Each variation 


and 
that de- 


received only one trial after which the orig- 


inal positive stimulus form and original 
negative forms were presented as a recondi- 
tioning series. ‘Ihe purpose of this was to 


reéstablish or maintain the driginal stim- 
lus reward bond which might tend to be brok- 
Reconditioning was 


en down by variations. 
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| 
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continued until four out of the last five 
trials were successes. The next variatior 
was then presented. In presenting variati 
of the positive stimulus form, if failure 
ensued, the examiner would now show where the 
reward was but rather requested the child t 
get the cooky (sandwich) from the other roon. 
Variations were presented as follows: 


1. Substitution of the sitting dog for the 
standing dog accompanied by the origi- 


nal negative forms--duck, house, and 
car os 
2. Standing dog with substitution of new 


negative forms--cup, pitcher, and 
chicken 

3. Substitution of positive form variation 
(sitting dog) and new negative forms-- 
cup, pitcher, and chicken 

4. Both dog forms and two of the original 
negative forms (Note: This followed 
variation number 3 without an inter- 
vening reconditioning period. This 
was an attempt to see which of the two 
types of positive stimulus forms in- 
volving recency and frequency would be 
selected. Rewards were placed under 
each form.) 

5. Substitution of irrelevant positive 
form (baby) accompanied by original 
negative forms 

6. Substitution of a form made up of a 
part of the positive stimulus form 
(head of dog and "meaningless" body) 
with original negative forms 

7. Standing dog with three other 
forms--bear, horse, and cow. 


animal 


Care was taken in presenting variations 
that these did not occur on days following 
vacations or absences, which might be credit- 
ed as a cause of failure. 


RESULTS 


Of the forty-one children used on the 
geometrical and object form discrimination 
boards only one failed. In 100 trials that 
child secured a 70 per cent (seven correct 
choices in ten consecutive trials) accuracy 
at several different periods during the 108 
trials which he was given. 

Techniques of conditioning employed 
were applicable at all ages, including the 
youngest child of fifteen months. Children 
readily grasped the idea of selecting a forr 
and finding the reward (toy, sandwich, or 
cooky). 
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‘eometrical Form Discrimination Board 

preschool Children.--All but one of 

thirty-three children of the preschool 
sroup reached the success standard (eight 
eyecesses out of ten consecutive trials) on 
the first positive stimulus form. Many 
hijdren were successful without taking any 
1earning trials. (Learning trials refer to 
trials over and above the ten required for 
the success standard.) The range for the 
group on number of learning trials was from 
0 to 80, with a mean of 7.74 and a standard 
deviation of 15.80. A more representative 
number is that of the median which was 3 
learning trials. 

The ten two-year-old children (mean 
age 26.7 months at time of beginning condi- 
tioning series) and the sixteen three-year-old 
children (mean age 36.5 months at time of 
peginning conditioning series) have been 
compared by age groups: 


——EEES sr 


Age, Learning Trials 
Years Mean L &.D. Median 
4 — 














2 7.70 | 13.28 1.5 
3 9.00 18.97 2.5 














The number of learning trials seems to 
have very little relation to chronological 
age. The two-year-old children appeared to 
take less learning trials than did the 
three-year-old children. This was further 
evidenced by the correlation with chrono- 
logical age, all ages combined (twenty-three 
months to forty-six months) on thirty-one 
children. Learning trials with chronologi- 
cal age gave a correlation of -.08 + .l2. A 
similar comparison with mental age gave a 
correlation of .00 + .12,. Learning trials 
on the first positive stimulus form have 
practically no relationship to either chron- 
ological or mental age. 

During the course af the conditioning 
series twenty-six children met the standard 
of success for the first and second positive 
stimulus forms. Comparisons for all ages 
combined (mean age of 35.58 months) follow: 





Children | Mean | S.D. | Median 
ss“ First Form (Circle) 
_ % | 357] 4.75 [ 1.0 
Second Form (Square) 
26 9.77 | 17.38 1.5 




















Skeels 


| 


| 





Taking age groups separately: 





Chil- Mean Age, 
dren Months Mean S.D. Median 


First Form (Circle) 


T T 
26.14 | 1.29 | 2.05 
| 36.67 | 4.13 | 5.11 
Second Form (Square) 
oat - ; 
26.14 | 27.20 | 24.41 | 
36.67 3.20 6.65 





Here we have a marked difference between age 
groups. The three-year-old children made the 
change to the new positive stimulus form more 
rapidly than did the two-year-old children, 
With such small numbers of cases, however, 
these differences are merely suggestive. 

Correlations were obtained on this 
group (both ages combined) for the first and 
second forms with chronological and with men- 
tal age as follows: 





Chil- | First Form 


Second Form 


dren | r P.E. r P.E. 


| 
| 
Mental Age 
26 15 +.15 | -.47 + .15 
Chronological Age 
26 | 125 +.13/ -.60 + .09 


y! 





The adjustment of a new situation, requiring 
the breaking down of an old positive stimu- 
lus bond and the building up of a new posi- 
tive stimulus bond, appears to be somewhat 
related to both mental age and chronological 
age, whereas, original learning was unrelat- 
ed or slightly inversely so, 

During the course of the conditioning 
series twenty children (three- and four-year- 
olds) completed the geometrical series, hav- 
ing reached the success standard for each of 
the four forms as a positive stimulus form. 
Due go the small number of four-year-old 
children, comparisons have been made only 
on the three-year-old group of fourteen chil- 
dren with a mean chronological age of 37.07 
months. 





Positive Stimulus | Learning Trials 
Form | Mean 8.D. | Median 
First (Circle) | 3.14 | 4.22 | : 

Second (Square) 1.93 | 3. | ‘ 

Third (Lozenge) | 1.93 | 3.15 

Fourth (Maltese 
cross) 


| . 
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5.24 | 6.78 
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The rise in number of trials for the 
fourth form is rather difficult to explain. 
The fact that all forms had at one time 
been positive stimulus forms may have caused 
some confusion. Interest was waning by the 
time the fourth form was reached. Christmas 
vacation intervened just as several of the 
three-year-old children were partly through 
the fourth form conditioning. These chil- 
dren required more learning trials after 
the vacation although the general tendency 
of time lapses seemed negligible. 

Children varied in the speed of prog- 
ress made on the four positive stimulus 
forms. One child, F693, required only five 
learning trials for the first positive stim- 
ulus form and seventy-three trials for the 
second positive stimulus form, Failure 
choices were consistently that of the first 
positive stimulus form, The same child re- 
quired no learning trials for the third 
form, Time did not permit the child to com 
plete the fourth form conditioning. Another 
child, M639, required eleven learning trials 
on the first form, but made the change to 
subsequent positive stimulus forms with only 
two learning trials for the third form, In 
some cases, M585 for example, success was 
reached without learning trials until the 
fourth form, 

An analysis of total errors made by the 
group following the introduction of the sec- 
ond positive stimulus form showed that, of 
the total number of errors made, 75 per cent 
were those of a perseveration in the selec- 
tion of the previous positive stimulus form. 
This furnishes further evidence that chil- 
dren definitely did discriminate form. 

The position of the positive stimulus 
form in relation to the number of errors 
made was studied to ascertain the effect of 
position on performance. All comparisons 
were made as of the position of the posi- 
tive stimulus form, Position I is that 
position of the board in which the positive 
stimulus form appears in the lower right 
corner, Position II in the lower left, Posi- 
tior. III in the upper left, and Position IV 
in the upper right. The following tabula- 
tion shows the percentage of errors made in 
form selection when its positive stimulus 
form occurred in each of the four posi- 
tions: 
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Positive Stim- l Percentage of Errors _ 


ulus Form | Two Years Three Years 
Position I 19 16 
Position II 16 22 
Position III 33 32 
Position IV 31 29 














Both groups made a higher percentage of 
errors when the positive stimulus form ap- 
peared in the upper positions which were 
farther removed from the child. Im another 
comparison the two upper positions,were con- 
sidered together as a unit and the two lower 
positions were taken together as another 
unit. Comparisons of the positive stimus 
form in the upper positions and lower posi- 
tions show that of the total number of er- 
rors with the two-year-old children 65 per 
cent occur when the form was in the upper 
positions, and only 35 per cent when it ap- 
peared in the lower two positions. With 
three-year-old children 62 per cent of the 
total number of errors were made when the 
positive stimulus form appeared in the upper 
positions, and only 38 per cent when it oc- 
curred in the lower positions. 

Left and right comparisons have been 
made by combining the ‘errors for the two 
positions on the left side (Positions II 
and III) against errors for the right side 
(Positions I and IV), With two-year-old 
children 49 per cent of the total errors oc- 
curred when the positive stimulus form was 
on the right side, and 51 per cent when the 
positive stimulus form was on the left side, 
A different relationship occurred for the 
three-year-old children. With the positive 
stimulus form on the right side, only 46 per 
cent of the total number of errors occurred, 
whereas 54 per cent occurred when the posi- 
tive stimulus form was on the left side. 
Little difference occurred from left to 
right for two-year-old children, but for 
three-year-old children fewer errors were 
made when the form occupied positions on the 
right side. 

Other studies on the same children have 
indicated that the two-year-old group was 
ambidextrous and that the three-year-old 
group was predominantly right-handed, This 
difference may, therefore, be due to handed 


ness. Both groups show consistent tendencte® 


to make more errors when the positive stimu 
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rorm was in the most distant positions 
position). 

somparison of Performance on Form 


ards and Form Conditioning of Children Be- 
low Two Years of Age.—In order to make a 


( up- 








ect comparison between a form board fail- 
group and performance on form condition- 

a group of eight pre-preschool children 
were given a four form four-unit geametrical 
form board (Figure 3) described by Skeels 

4), They were “conditioned” to a positive 
timulus form on the geometrical form dis- 
crimination board. These eight children, 
four boys and four girls, ranged in chrono- 
logical age from fifteen to twenty-three 
months. Mental ages ranged from seventeen 
thirty-five months. 

Three presentations, two trials each of 
the four form geometrical form board, were 
given: one preceded form conditioning, one 
followed successful discrimination of the 
positive stimulus form in the nearer two po- 
sitions, and one followed successful dis- 
crimination with the positive stimulus form 
appearing in al] positions, 

All children were successful in meeting 
the standard for success (eleven successes 
out of twelve consecutive trials) on the 
reometrical form discrimination board when 
the positive stimulus form was presented in 
the nearer two positions. Only two children 
failed to reach the success standard when 
the positive stimulus form was later includ- 
ed in all four positions. Learning trials 
required for reaching the success standard 
are given by child in the following tabula- 
tion: 











Learning Trials 
Age, Required 
Casa Months Nearer | All Po- 
Positions | sitions 
mci} as 5 | 
Fice | 18 6 0 
F1C3 | 1s | 15 | 2 
Mic4 19 | 9 0 
M1C5 | 19 . | 0 
M1LC6 19 | 29 
F772 | 23 20 fe) 
2 0 





With the positive stimulus form in the 
nearer positions, learning trials required 
ranged from two to twenty-nine with very 
little relation to chronological age. In 
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general, once the conditioning had been 
built up with the positive stimulus form in 
the nearer two positions, this carried over 
for the two farther positions without addi- 
tional learning trials. If, in the second 
conditioning with positive stimulus form ap- 
pearing in all positions, the success stand- 
ard had not beer reached in six or eight 
learning trials, the examiner did not con- 
tinue the series longer. Children whose 
form discrimination on the discrimination 
board broke down when the positive stimulus 


| form was included in the farther positions 


were not given the third presentation on the 
form board, 

The following facts were observed: 

(1) No evidence of form discrimination was 
shown by performance on any of the form 
board presentations. Performance was large- 
ly made up of incompletes and failures. 
Where successes occurred numbers of form er- 
rors indicated a lack of ability to see re- 
lationships of blocks to recesses, (2) There 
seemed to be no improvement on form board 
performance after experience with the form 
discrimination board. (3) Little or no 
practice effects were evidenced with repeat- 
ed presentations of the same form board, 

An analysis of form errors, made on at- 
tempted placements of the form which was used 
as the positive stimulus in the form dis- 
crimination board, showed no decrease in 
later presentations following form discrim- 
ination practice on the conditioning series. 
In the first presentation the positive stim- 
ulus form was used in fourteen trials with a 
total of twenty form errors; in the second 
presentation it was used in fifteen trials 
with a total of twenty-six errors; and in 
the third presentation it was used in twelve 
trials with twenty-four errors. 

A further comparison was made with 
first attempts at placement of the form used 
as the positive stimulus. Record was made 
of the first placement or attempted place- 
ment in each trial of each presentation. In 
the first presentation (two trials for each 


' of the eight children or sixteen total 





trials) only one correct placement result- 
ed. In the second presentation (represent- 
ing sixteen trials) one correct placement 
and one attempted correct placement occurred. 
In the third presentation (representing 
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twelve trials) only one attempted correct 
Placement was made. Chance would account 
for more than the number cited. 

A further comparison was made between 
the form board and the conditioning board 
performance in relation to the first block 
that the child picked up when making form 
board placements. In the first presenta- 
tion the positive stimulus form was the 
first block to be picked up five times in 
sixteen trials. Since there were four blocks 
from which to choose we would expect this 
result from chance. In the second presenta- 
tion the positive stimulus form block was 
the first to be picked up twelve out of six- 
teen trials. In the third presentation this 
block was first eleven out of twelve trials. 
Discrimination of the positive stimulus form 
as such carried over to the form board situ- 
ation, bringing about a first choice of this 
form. However, this did not carry over to 
block placements; the child was as likely as 
not to try his positive stimulus form ina 
different form recess. 


Object Form Discrimination Board 

The problem situations of the object 
form discrimination board were arranged for 
the purpose of studying some factors relat- 
ed to the learning involved in the condi- 
tioning techniques employed. The object 
form discrimination board was so construct- 
ed that changes could be made (1) in the posi- 
tive stimulus form (the form associated with the 
reward), and (2) in the negative stimulus 
forms (forms associated with the absence of 
rewards). These changes could be made sep- 
arately or simultaneously depending on the 
aim of the specific problem. 

Original conditioning was with the dog 
(standing position) as the positive stimulus 
form accompanied by the three negative forms 
--duck, house, and car, Children were start- 
ed on the object form discrimination board 
as soon as they had been conditioned to the 
fourth positive stimulus form of the geomet- 
rical form discrimination board. All of the 
children that were started on the geometri- 
cal board did not participate in the prob- 
lems of the object board. Of those who did 
start, not all completed the tests before 
the end of the school year. As problems 


progress, of course selection takes place, 
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If the series could have continued (indefi- 
nitely) until all children completed the 
tests, results would be more comparable, 

Twenty-three children were conditione: 
to the original positive stimulus form 
(standing dog). Twenty-two reached the 
standard of success (eight correct choices 
out of ten consecutive trials) within twenty 
or less learning trials. One child had not 
reached the standard in thirty-three learn- 
ing trials. Learning trials by age groups 
and combined for the nine three-year-old 
children (mean age 36.44 months at the be- 
ginning of this series) and the thirteen 
four-year-old children (mean age 45.92 
months) are as follows: 














Age, Standard 
M di 
St) | Soe ertautens 
3 4.11 6.62 1 
4 | 1.69 | 3.50 ) 
Both | 2.24 | 4.88 0 
| 


| | 





Number of learning trials for three-year-old 
children on this discrimination board was 
about half that for the first formof the 
geometrical form board, Practice from the 
first discrimination board may account for 
the differences. 

Correlations between number of learn- 
ing trials and mental and chronological age 
based on twenty-one children, thirty to 
fifty months of age, show practically no 
relationship to chronological age but some 
relationship to mental age. (Correlation 
of learning trials with chronological age 
was -.17 + .15, with mental age -.46 + .12.) 
Correlation with mental age is similar to 
that obtained for the second positive stimu- 
lus form of the geometrical form discrimina- 
tion board. 

Following the original conditioning to 
the standing dog form, seven problem varia- 
tions were presented with intermittent re- 
conditioning trials using the original forms, 
With a change of the form of the dog, only 
two of the twenty-three children made wrong 
selections, When new negative forms were 
introduced with the original standing dog, 
all but five children out of twenty-one made 
correct selections. Fewer children failed 
when changes were made with both positive 
and negative forms than when changes were 
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made on negative forms alone; the differ- 
ences were small, however. This is prob- 
ably accounted for by the fact that this 
4ouble change occurred following an earlier 
presentation of éach change singly. When 
both positive Stimulus forms were presented 
together, the standing dog being the most 
frequent positive stimulus (frequency) and 
the sitting dog being the most recent posi- 
tive stimulus (recency), one-half of the 
children selected the former and one-half 
the latter. With the removal of the posi- 
tive stimulus form and the substitution of 
an irrelevant form with the original nega- 
tive forms, 80 per cent of the children made 
correct choices. 

Little difficulty was encountered when 
the partial positive stimulus form embodying 
the head of the original stimulus and an 
ancular (supposedly "meaningless") body con- 
figuration was presented with the original 
negative forms. The greatest amount of con- 
usion resulted when three animal forms 
(bear, horse, and cow) were presented with 
configurations similar to that of the posi- 
tive stimulus form. Only 67 per cent of the 
children made correct selections when simi- 
lar forms were presented together. 


SUMMARY AND CONCLUSIONS 


H. M. Skeels 





A series of two form discrimination 
boards involving the use of conditioning 
techniques were used in the measurement of 
form discrimination in the young child. One 
form discrimination board made use of geo- 
metrical forms and the other of forms of 
animate and inanimate objects. Comparative 
performance on a similar geometrical form 
board was evaluated in terms of form dis- 
crimination as evidenced in the form condi- 
tioning series. Forty-one children ranging 
inage from fifteen months to forty-six 
months were used as subjects. 

The results may be summarized as fol- 
lows: : 

1. The use of conditioning techniques 
with the form discrimination boards proved 
adequate as a measure of form discrimination. 

2. Ability to discriminate the forms 
at all age levels was evidenced by perform- 
ance on the form discrimination boards. 





137 
3. Genetically the ability to dis- 
criminate form seemed to appear before the 
ability to see the relationship between two 
units of the same form, 

4. No evidence of form discrimination 
appeared on any of the form board presenta- 
tions with the pre-preschool group. 

5. Practice on the form discrimination 
board did not affect subsequent form board 
block placements. Experience with the posi- 
tive stimulus form in the form discrimina- 
tion board brought about more frequent ini- 


tial selection of that block form for at- 
tempted placement. 
6. Once a bond had been built up be- 


tween a stimulus form and a reward, certain 
modifications of the problem unit could be 
made without breaking down this bond. 

7. Association between form and reward 
appeared to be made up of both "positive 
stimulus with reward" bonds and "negative 
stimulus without reward” bonds. In the ab- 
sence of the positive stimulus form, chil- 
dren made selection on a basis of negative 
forms, 

8. Negative forms with conficurations 
similar to the positive stimulus form caused 
more confusion than did changes in configura- 
tions of positive or negative forms or both 
in which dissimilarity still existed. 
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MOTIVATION OF YOUNG CHILDREN: 
THE CONSTANCY OF CERTAIN BEHAVIOR PATTERNS} 


by 


Harold H. Anderson and 
Ruth Sloan Smith 
Iowa Child Welfare Research Station 
State University of Iowa 


This study reports a retest of 102 chil- 
dren tested three years previously on the 
Shase (2) motivation hand dynamometer. The 
purpose of Chase's investigation was "to 
obtain data on the relative effectiveness of 
a number of different types of external in- 
centives which have been given under con- 
trolled and experimental conditions with 
four comparable groups of children ranging 
in age from two to eight years." (2, p. 31) 
These groups were designated by the letters 
A, B, C, and D, respectively. 

Rach child was given three series of 
strength tests at intervals of one week on 
a hand dynamometer devised especially for 
the Chase study. Each series consisted of 
seven trials on the strength test; only the 
scores of the last six were used in the 
computations. In the first test, Series I, 
the children in all groups received the 
same instructions with no knowledge of re- 
sults, the recording apparatus being con- 
cealed behind a screen. 

In Series II, given one week after the 
first, a separate procedure was followed for 
each of the four groups. Group A, know as 
the control group, was given for the first, 
second, and third weeks the same procedure 
with no knowledge of results. Individuals 
in Groups B, C, and D, irrespective of their 
performance scores, were made to believe the 
second week (Series II) that through their 
efforts they had succeeded in ringing a bell 
which had actually been rung from a button 
pressed at the appropriate moment by the ex- 
perimenter's foot. Group B, following the 
success on each of the seven trials, was 





given a mere repetition of the instructions: 
"I want you to try again. When I say 'ready 
squeeze,' I want to see if you can make the 
bell ring. Ready, squeeze." Following the 
success on each of the seven trials, Group 
C was praised in the language and manner de- 
scribed by Chase (2, p. 67). Group D, fol- 
lowing the success on each of the seven 
trials, was given a reward in the form of a 
gold star which had been promised on the con- 
dition of ringing the bell. 

During the third week the tests and 
situations in Series III were given. Fach 
child in Group A, as stated, received the 
same control-motivation as was given in Se- 
ries I and Series II, that is, no knowledge 
of results and a mere repetition of instruc- 
tions, Individuals in Groups B, C, and )D, 
irrespective of their performance scores on 
the seven trials of this series, were led 
to believe that they had failed to ring the 
bell. Group B was given a repetition of in- 
structions as in Series II after failure to 
ring the bell on each of the seven trials. 
Following each of the seven successive fail- 
ures, Group C was reproved as described by 
Chase (2, p. 68). Each child in Group D, 
after each respective failure, was supposed- 
ly punished by having a red button cut off a 
paper "gingerbread boy" which had previously 
been given to him with the warning that the 
experimenter would be obliged to cut off 4a 
button each time he failed to ring the bell? 

The tabular form on the following pace 
will give a more concise presentation of 
the plan for the various motivational situa- 
tions according to groups of children and 





1. Acknowledgement is made to Dorothy E. Bradbury for her valuable assistance in the preparation of this manuscript. 
2. See Chase (2, p. 68) for complete directions and procedure in giving the three experimental test presentations. 
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aa Control- oucce ailure- 
* "| motivation repetiti titi 
= Control- uccess- Failure- 
as motivation praise reproof 
ee ntrol- Success- Failure 
clas alle motivation reward punishment 
is a part of the Chase study, all chil- 
ere given an additional perforation 


of 


st to determine the relative amount 
carry-over effect from one motivated task 
nother. The perforation test will not 
iiscussed, since it was not used in the 
present study. 

Chase had a number of specific ques- 
tions which she set 
The answers based on the findings of the 

tudy may be summarized briefly as follows: 


+ 


be 


Some motivation is more effective than 
control motivation for the performance 
of a task irrespective of whether the 
additional motivation be success or 
failure. 

2. The chances are that some motivation 
addition to success is more effective 
than merely asking the subject to re- 
peat a performance in which he has been 
successful. 

It is highly probable that some motiva- 
tion in addition to knowledge of fail- 
ure is more effective than merely re- 
quiring the subject to repeat the task. 

4, The chances are that success-reward is 

more effective than success-praise al- 
though the difference between group 
means for the two is not statistically 
significant. 

5. Failure-reproof and failure-punishment 
are about equal in effectiveness, the 
group mean for failure-reproof being 
insignificantly higher. 

Performances average significantly 
higher under conditions of failure- 
repetition than under success-repeti- 
tion. 

The performance of the subjects was sig- 
ificantly higher when they were re- 
pr for failure than when they were 

praised for success. 

The chances are that failure-punishment 

is more effective than success-reward. 


in 


ved 








out to answer (2, p. 31).| 


| 
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this investi- 
on 
those children tested three years earlier 


The general objec 


ctive of 
gation was to repeat the C 


hase study 
still available and to make a com 
performance in 

In the re- 


who were 
parison of the children's 
Similar motivational situations. 


test of the children it was hoped to deter- 
nine ethe inswers to the following ques- 
tions would still show the same trends of 
effort in the children. 

l. Is some motivation more effective than 
-ontrol-motivation for the performance 
of a task? 

2. Does some motivation in addition to suc- 
cess tend to be more effective than 
success-repetition? 

Does some motivation in addition to 
failure tend to be more effective 
than failure-repetition? 

4. Does success-reward tend to be more 
effective than success-praise? 

5. Are failure-reproof and failure- 
punishment about equal in effective- 
ness? 

6. Is failure-repetition significantly 


more effective than success-repeti- 
tion? 
7. Is failure-reproof significantly more 
fective than success-praise? 
failure-punishment tend to be a 
somewhat more effective motivation 
than success-reward? 


of 
8. Doe 


APPARATUS 


The apparatus used in this study was 
the original motivation dynamometer which 
was devised for and used in the Chase study 
of motivation. A description together with 
photographs of the dynamometer are given in 
the Chase study (2). 

The dynamometer was devised to serve 
two purposes: (1) to enable the experimen- 
ter to obtain a record of the amount of 
force exerted by the child in squeezing the 
levers, and (2) to control the apparent re- 
sults of performance seen by the child. A 
main water system and lever system operated 
by the child served the first; the secondary 
water system and the train system operated 
by the experimenter served the second pur- 
pose. 

The child squeezed two levers, one of 
which was movable and the other stationary. 
The stationary lever, however, was adjusta- 
ble so that the distance between the hand 
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grips could be adapted by the experimenter 


to the size of the child's hand. As the 
lever moved, it squeezed a rubber bulb in 
the main system, forcing red colored water 
through rubber tubes to an upright glass 
tube on the side of the apparatus visible 
only to the experimenter. The height of this 


column of water could be read from a paper 
meter scale placed behind the tube. By means 
of a one-way valve which prevented the wa- 
ter from going back through the top of the 
bulb and by a stopcock which kept it from 
returning from below the bulb, the liquid 
was maintained at its highest level while 
the score was being read. By opening the 
stopcock, the water column was permitted to 
flow back out of the glass tube and refill 
the lower end of the bulb for the next trial. 
‘hen it was necessary in the experiment 
for the child to believe that he was suc- 


ceeding or that he was failing, he was shown 
the performance in one of two ways. The 
first consisted of the water system operated 
by the experimenter with a rubber bulb con- | 
cealed beneath the table and an upright glass | 


tube visible to the child and to the experi- 
menter. The second consisted of a train 
mounted on a movable lever which permitted 
it to run in an arc along a track. The 
lengths of the track and the upright glass 
tube were approximately equal. 

Chase used these two methods, the wa- 
ter system for success and the train system 
for failure, because she believed a change 
in the appearance of the apparatus would re- 
duce the carry-over from the situation of 
success to that of failure. When the child 
was to have no goal and no knowledge of re- | 
sults, as in control-motivation, the train 
System was removed and the post supporting 
the two upright glass tubes was covered by a 
cardboard screen. Under all conditions, the 
child squeezed the hand levers forcing liq- 
uid into the back tube which was always vist 
ble to the experimenter. 

An adjustable chair and arm rest made 
it possible to adjust for distance between 
chair seat and floor, for length of arm 
from shoulder to elbow, and from elbow to 
wrist. A strip of soft chamois skin was 








drawn across the arm and fastened on the out- 
Side of the elbow rest to keep the child 
from lifting his elbow, ‘The arm rest was 
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used only on the right-hand side of the chair 
in the retest. 

An important modification of the appa- 
ratus made for the present investigation was 
the attachment of a heavy coil spring, 1 
inches long and 3/8 of an inch in diameter, 
to the movable lever at a point near the 
fourteenth hole and between the fourteent} 
hole and a block of wood which acted as a 
backstop for the lever. This addition was 
adopted to increase the tension on the lev- 
ers in order to make the task sufficiently 
difficult for the oldest children to be test- 
ed. The effect of this spring is to in- 
crease progressively the difficulty of per- 


| formance from the easier to the harder holes, 


When the fulcrum is placed towards the end 
of the lever nearest the handgrips, the 
point on the lever where the spring is at- 
tached must move through a wider arc. Hence, 
the spring has greatly increased the dif- 
ficulty on the hardest holes. When the ful- 
crum is placed in the holes near the spring, 
this point on the lever at which the spring 
is attached moves through a much narrower 
arc. On the easier holes the difficulty of 
the task has been affected very little, and 
the apparatus can still be used to test 
young preschool children. The change in 
difficulty from hole to hole, due to the ad- 


| dition of the spring, is registered in the 


calibration of the apparatus. 
A small piece of wood was glued in 
front of the backstop for the movable lever 
so that at all times the lever was touching 
the rubber bulb and was exerting initial ten- 
sion on the spring. 
Since stronger children would be pull- 
ing on the movable lever in the retest, it 
was felt necessary to reinforce the lever in 
some way. This was done by screwing to the 
top of the lever a piece of strap iron or 
sheet metal which had bored in it correspond 
ing fulcrum holes. 
The calibration of the dynamometer was 
done in essentially the same manner as by 
Chase. In this study two spring balance 
scales registering in kilograms were arranged y 
to pull horizontally at a certain point on 
the handgrip of the movable lever. Readings 
were secured on a given hole when the liquid 


| was at 10, 20, 30, 40, 50, 60, 70, 80, 85, 


and 90 cm. The fulcrum was moved to each 
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SUBJECTS OF CHASE STUDY AND 
RETEST 


sub jects 
range, 
the 


Chase studied originally 213 
matched age, age 
scores, and standard aeviations in 
ontrol-motivation situation and divided 
about equally as to numbers in the four re- 
spective motivation groups. Of these 2l 
subjects, 102 were found in the Public 
Schools of Ames, Iowa and in the 
Elementary School, Iowa City, Iowa three 
years later. They were given retests in all 
three series of the same motivation group in 
which they were originally placed by Chase. 
The scores of these 102 subjects on the orig- 
Chase records were sorted out and tabu- 
lated. From these tabulations all of the 
computations and analyses pertinent to the | 


“Or mea 
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inal 


- Smith. 


tue observers. 


l. The retests were all given by ! 
Child Welfare Research Stati 


| Subjects. 
| the table for the 


present study made by Chase on the é2lo - 
jects were repeated as though Chase had 
only these 102 selected subjects in the 
first place. ‘The scores and computations on 
the 102 children are referred to in this re- 
port as the "selected Chase subjects.” ‘The 
scores and data obtained in the retest of 
these same 102 children are called "Smith re- 
test subjects." 
Table I shows the mean age and range 

in age in months according to the sex and 
motivation groups of the 102 selected Chase 
Similar data are also given in 
ame children when tested 
by Smith because the differences in means 
and ranges between the Chase and Smith tests 
are not quite constant. Chase tested her 
sudjects over a longer period of time than 
he six weeks used by Smith. Most of the 
Subjects were from thirty-eight to forty 


had 


ec 
=) 


s 


|}months older when given the retest. The ages 
| Of the children were calculated to the near- 
| est month as of the day of the test in 
‘ries I. 


Se- 


On the Chase tests the mean ages of the 


| four respective groups ranged from 65.66 


|months in Group C to 68.50 in Group B. A con- 


| parison can be made between the 102 selected 


Chase subjects and the 213 Chase children by 


| referring to Table I in the Chase monograph 


| younger children. 


(2, pe 72). Among those not available for 
retests were a larser proportion of the 
Also, in the selected 
Chase groups, the boys outnumbered the girls 


in greater proportions than they did in the 


| larger groups originally tested by Chase. 


| 
| 
| 
| 
| 


University | With an aluminum disc phonograph record 





The general plan of testing was the sane 
as that used in the Chase study except that 
the perforation test was not given. 

A strobophotographic record of the 
voice in giving instructions in control- 
motivation and in success-praise, together 
of 
these instructions, is on file at the Iowa 
Child Welfare Research Station. The strobo- 
photograph gives a diagram of pitch, in- 
tensity, and tempo of the voice. 


Harold S. Carlson and La Verne Driver, research assistants at the Iowa 
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RANGE IN AGE IN MONTHS BY SEX AND MOTIVATION GROUPS IN 


SELECTED CHASE SUBJECTS WHO WERE RETESTED BY SMITH AND FOR 


TESTED ON THE SAME FULCRUM HOLE OF THE DYNAMOMETER 


. SERIES RESPECTIVELY BY CHASE AND BY SMITH 





Se] ected 


(Entire 


Age, Months 


66.6 |42 
71.9 64 


@ 
. 

%~ 
tA 
~ 


of 


4 
> 
(Ent 


Range 


104.6) 81 to 12 
109.7101 to 135 


106.4/ 81 to 125 


1106.0] 84 to 132. 
99.9168 to 112 


[102.7| 70 to 110 | 
109.5|97 to 12 


105.4) 70 to 134 | 


05.2| 68 to 135 


+r 


h Retest 


+ 
t 
ire Group) 


Cm 
om 


Age, Months 


Mean Range 
Group A 
95.7| 76 to 12% 
04.6) 80 to 132 
5.1) 76 to 132 
Group B 


CA 


104.0 68 to 132 


Combined Groups 


a Tr 


104.6/ 70 to 133 | 
106.1/68 to 135 
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Age, Months 


Mean Range 
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66.0/55 to 72 
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ANALYSIS OF EXPERIMENTAL RESULTS 


Comparison of Selected Chase Subjects With 
Entire Group 
In presenting the experimental findings 
of this study, a comparison is first made be- 
tween the 102 selected Chase subjects and 
the entire Chase group of 213 children. 
Table II presents for the 102 selected 





Chase subjects according to the numbers of 
children, mean scores, standard deviations, 

and coefficients of variability together 

with their respective probable errors. o 
comparison of these figures, which were com- 
puted from the Chase original record blanks, 
with Table IV of the Chase Monograph (2,p.86 | 
shows that the means and probable errors of 
the means are practically all higher for the 
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selected Chase subjects. No doubt, this is 
accounted for in part by the fact, mentioned 
previously, that it was not possible to in- 
clude in the selected Chase group propor- 
tionately as many girls or young children as 
were included in the entire Chase group. 
from this difference there are certain 
similar tendencies observable. The four 
roups are more comparable with each other 
1 mean scores in Series I. 
variation, higher in the entire Chase 
oup, are relatively highest for all series 
in the control Group A both for selected 
-hase subjects and for the total number 
213 Chase cases. Other group comparisons 
Will be made from subsequent tables. 
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tures for 102 selected Chase sub- 
| jects are comparable to those given by Chase 
in Table III (2,pp. 77-78). In Series I, 
| where all children were given control-motiva- 
ee with no knowledge of results, the 
groups are comparable, the critical ratios 
| generally being similar or smaller for the 
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TABLE III 
RELIABILITY OF DIFFERENCES OF MEANS AND STANDARD DEVIATIONS OF GROUPS IN 
SERIES I, II, III, I AND II, II AND III, AND I AND III FOR SELECTED CHASE 
AND SMITH RETEST SUBJECTS 
| Comparison Comparison of 
of Means Standard Deviations 
r T ve ear memeee meme _ 
Ratio of Ratio of 
Group Differ- Differ 
Probable | ence to Standard Probable ence to 
Mean Error | Probable Devia- Error Probable 
Differ- of Dif- | Error of tion of of Dif- Error of 
ence ference | Difference Difference ference Difference 
Selected Chase Subjects 
(Entire Group) 
(102 Children) 
Series I 
T ‘ ss ‘ ” 7 | a aa Rah a T = 
AI* and BI 50 54 94 42 38 1.11 
AI and CI* 16 55 29 +23 39 59 
AI* and DI | 16 57 | -28 -19 40 48 
BI and CI* 66 48 1.38 -19 | 34 56 
BI and DI* .34 -49 -69 23 .35 .66 
CI* and DI .32 51 -63 | -04 | .36 ll 
i — . on i 
Series II 
| T moan ess neenans T T ed 
AII and BII* 1.71 .58 2.95 | -03 41 -07 
AII and CII* 2.21 -62 3.56 .32 | -43 74 
AII and DII* 2.86 -60 4.77 -07 | 43 16 
BII and cII* | -50 59 -85 | 29 | 41 71 
BII and DII* 1.15 .57 2.02 .04 | 41 -10 
CII and DII* | 65 61 | 1.07 | 225 .43 58 
Series III 
7" “T 7 ee ee as a ae ma = 
AIII and BIII™ | 3.49 60 5.92 68 42 1.62 
AIII and CIII* 4.24 58 7.423 45 41 1.10 
AIII and DIII™ | 4.31 .64 6.73 .95 45 2.11 
BIII and CIII* | 75 61 1.25 -23 | -43 53 
BIII and DIII* | 82 67 | 1.22 27 -46 57 
CIII and DIII* | 07 653 | -11 50 46 1.09 
z 2 ee ee iii — ‘ 
Series I and II 
sy Poel be —_——____— 
AI* and AII 46 17 2.70 06 -12 50 
BI and BII* 1.75 26 | 6.73 -51 -19 2.83 
CI and CII* 1.59 30 | 5.30 -61 -21 2.90 
DI and DII* 2.56 225 | 10.24 -32 .18 1.78 
a | ee ee 
Series I and III 
| RR —————E 
AI* and AIII 1.23 -16 7.69 -20 11 1.82 
BI and BIII* 2.76 31 9.20 -90 22 4.09 
CI and CIII* 2.83 -19 15.00 -48 | 15 3.20 
DI and DIII* 3.24 25 12.96 -94 | -l€ 5.22 
= L. __ (Continued on next page) 
"Indicates greater mean. 
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TABLE III (Continued) 
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OF GROUPS IN 


SELECTED CHASE 





Comparison of 
Etandard Deviations 


Ratio of 
Differ- 
ence to 

Probable 


Ratio of 

Differ 
Probable 
Error 
of Dif- 


ference 


Standard 
Devia- 
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Difference 


ence ft 
Probab] 
Error 
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e 
Ol 


1 Retest Subjects 


ntire 
2 Chi 


-29 
47 
44 
-41 


yroup) 
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1.57 
3.36 
9.84 
10.36 


Series II and III 


£.60 
3.16 
8.20 
5.54 





tes greater mean. 


selected Chase subjects than for the entire 
Che troup. In Series II, Group A, thecon- 
trol group, is significantly different from 
each of the other groups for the entire num 
ber of Chase cases. In the selected cases, 
however, significance is established be- 
tween A and D but only approximated as be- 
tween Group A and the two other groups, there 
being 97.5 chances in 100 of significance in 
the case of Group B and 99 chances in 100 of 
Significance in the case of Group C. The 
lowest critical ratio in both test popula- 
ti between Groups B (success-repeti- 
success-praise), there being 
in 100 for the selected Chase 
pared with 84 chances in 100 of 


ise 


one 
Wile 


ces 


a true difference in the entire Chase groups. 
The rank order of critical ratios of dif- 

| ferences between means in Series II is 
identical both for the selected cases and 

| for the entire number. The critical ratios 
of the differences between standard devia- 

_tions of the selected Chase cases are no- 
ticeably low. 

In Series III, where all children ex- 

cept those in the control group had failed 

to ring the bell, significance of differ- 

| ences is definitely established in both test 
populations between Group A and the three 

| other respective groups. The group compari- 

| sons showing most significant differences 
among the entire Chase subjects are also 
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ienificant in the selected Chase pop- 
ne following tabulation gives the in- 
rrelations in terms of the Pearson 
moment correlations between series 
of the four groups. These corre- 
are given for two reasons. In 
the control-motivation group, the 


my 





2lations 
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tit ie itl ti*+ itlei+ 


I+ l+i+ 
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molatinne 
ejlations 


are used as one of 
sstablish reliability of the test. F 
thermore, the correlations are used in the 
formula for probable error of the difference 
tween correlated measures. All correla- 
between series in Group A are high for 
selected Chase subjects, though somewhat 
for the Smith retest. 
f .c8@ between control group BI and BIII, 
failure-repetition of instructions, was 
largely explained by the scatter diagram 
showed two cases of the twenty-eight 
mely out of line. . 
further comparison 
Series I and II, I 
‘or all groups. The re 
snces between these series 
Dle III. The formula for computing 
bable errors of these differencesis found 
in Holzinger (4, p. 243): 
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may be seen, control Group A bei 

more variable in all three 

Figure 1, on the following page, 

graphically the mean scores i standar 
deviations of motivation groups by series. 
The mean score is indicat 
in the column which gives the range 
standard deviation. A 
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reliability of differences between 
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Comparing these childrer 
one finds 
sentially the same relationships in 
Ii. wo series there is 
nificant difference in the two sets 
only between control 
group DiI. In 
and L decreased on 
of the differences between 
and children 
control-motivation 
ferences 
reater this year favor of failure-reproof 
and failure-punishment when each is compared 
with control-motivation. Although differ- 
ences in response did not reach significance, 
there was a deciced response increase, how= 
ever, between Group 5 and Groups C and D re- 
spectively in favor of the two latter moti- 
vation groups. The increase indi that 
children were responding on the retest some- 
what more to failure-reproof and failure- 
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for Smith retests are also given in this tabulation. 
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Figure 2 


Mean Scores and Standard Deviations of One Hundred Two Smith 
Retest Subjects for Series by Groups. 
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with a mean 

orrelation 
8. romputing again the 
iifference between means 

‘or correlated measures, 4a 

i f 10.8 was obtained. This 

at, when the fulcrum was not 

changed rollowing the first trial in 271 
cases, the decrease in mean scores was 
due to chance. 

An effort was made to offer some expla- 
nation for the relation between the fulcrum 
hole nd the score obtained by measur- 
ing with a pair of steel calipers the dis- 
tance in millimeters between the handgrips 
of the apparatus at maximum and minimum dis- 
tances for respective fulcrum holes. There 
was found to be a potential range in move- 
ment of the handgrip of from 8.9 mm. on hole 
two to 31.8 mm. on hole twelve. It is prob- 
able, however, that no child tested reached 
either limit. Smith used only holes three 
to nine. The maximum distance of movement 
of the movable handgrip is progressively 
greater from holes two to nine. Both ex- 
perimenters, however, attempted to adapt to 
the child's hand the distance between hand- 
grips by adjusting the fixed bar of the ap- 
paratus. This adjustment from child to child 
has in turn upset the systematic relation- 
ships of distances between handgrips. 

Although there is some evidence that 
the fulcrum hole used is a factor in the 
child's score, this study offers no evi- 
lence that the influence of the fulcrum 
sufficient in amount to disturb either 
Chase findings or those of the Smith 
test. By inspection of the trials and ful- 
crum holes used from series to series and 
group to group, there are no outstanding 
localized concentrations either on easy or 
hard holes. There is here no evidence that 
the fulcrum holes used are not more or less 
generally distributed. 
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Results of Tests Not Affected by Fulcruz 
Hole Influence 

Out of the 102 selected Chase 
forty-nine were found who were l 
to the influence of the fulcrum hole fr 
series to series. These cases are prese 


ed as offering some evidence that where 
n 


fulcrum hole error is controlled the 
tive response to different motivation sit 
tions is approximately the same as in 
larger groups where the error may be 

to be present. 

Each of the forty-nine children ur 
consideration was tested by Chase on the 
same fulcrum hole for each of the three 
ries of weekly tests and by Smith on t 
same hole for the three series the r 
tests. 

The forty-nine Chase subjects can 
compared with the selected Chase groups 
to age by referring to Table I which sive 
the same data for forty-nine children and 
for the group of 102 children. This furt 
subdivision of subjects cuts down at bot 
ends the general range in age for groups; 
it disturbs somewhat the relative positions 
of the mean ages but does not greatly alt 
their amounts. 

Table IV shows the numbers of childre 
by groups and series and the mean scores 
standard deviations for the forty-nine _ se- 
lected Chase subjects and for the same fort 
iine children on the Smith retest. 

The following tabulation contains the 
intercorrelations between series. ‘These ar 


in 
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Table V shows the reliability of the 
iifferences between series in comparing the 
Same forty-nine children as tested by Chase 
and as retested by Smith. The chances in 100 
of true differences existing are indicated. 
The standard deviations have not been com- 
pared because of the small number of cases. 


| experienced apparent failure. 
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Comparison of Five Test Populations 

The various responses to different mo- 
tivation situations have been analyzed for 
five test populations: (1) the entire Chase 
group of 213 subjects, (2) the selected 
Chase group of 102 subjects, (3) the 102 
Smith retest cases, (4) the forty-nine Chase 
subjects, and (5) the forty-nine Smith re- 
test children. TableVI includes a recapitu- 
lation of other tables previously given or 
referred to, indicating critical ratios and 
larger mean scores in comparisons by groups 
of Series I and II, I and III, and II and 
iile 

It will be recalled that the groups in- 
dicate different types of motivation and 
that the series indicates the successive 
weekly tests. Group A received only contro] 
motivation, that is, no knowledge of results 
and repetition of instructions for the three 
series of successive weekly tosts. Control- 
motivation was also given to each of the 
other groups in the first weekly tests, name- 
ly, BI, CI, and DI. During the second week, 
Series II, all groups except group A (the 
control-motivation group) received apparent 
success and the third week, Series III, they 
With success 
accompanying each of the seven trials in 
Series II, Group B received merely a repeti- 
tion of instructions, Group C received 
praise, and Group D a reward. With failure 
to ring the bell and to make the train go 
all the way to the station at each of the 
seven trials, the third week, Series III, 
Group B received again a repetition of in- 
structions, Group C received reproof for the 
failure, and Group D was given the punish- 
ment described by Chase. 

In comparing Series I with Series II, 
the same trends are shown in all five test 
populations. In the control-motivation 
group all the mean scores decreased the sec- 
ond week, though never significantly. In all 
other groups in all test populations success 
was more effective than control-motivation, 
the only differences being indicated by crit- 
ical ratios of different amounts. 

In comparing the 102 selected Chase 
subjects with their corresponding retests, 
the group receiving success-praise on the re- 
test showed only 96 chances in 100 of suc- 
cess-praise being more effective than con- 
trol-motivation, whereas in the original test 





RELIABILITY 


I 


N SERIES 
AND III 


FOR FORTY-NINE 


TA 


OF 


DIFFERENCES 
I AND II, SERIES I AND III, AND SERIES 
SUBJECTS TESTED ON 
THREE SERIES 


JOURNAL OF EXPERIMENTAL EDUCATION 


BLE V 


FULCKUM HOLE OF THE DYNAMOMETEh IN 


BY CHASE AND SMITH RESPECTIVELY 


IN MEAN 


ORES 


THE 


FOR GROUPS 
II 
THE SAME 





AIl 
BII 
CII 
+o 
DII 


AITI*! 
* 

BIII 

CIII* 


DIII* 


x 

AIII 
~ 

i BIII 
7 

cIII 


DIII 


*Indicates the 


Mean 
Difference 


of Difference 
ference 


Probable Error 


to Prob- 


able Error of 
Difference 


Chase Selected Subjects 


Series I and II 


48 
-80 


1,44 


2.14 


° 
“* 
° 
« 
° 
027 


14 


Series I and III 


1.0 
-ll 


2.97 


Series 


46 
»20 
67 


az 
iar. 


24 
224 
22d 
29 
II and III 
221 

16 
24 
31 


1.79 
3.59 


5.55 


14.80 


4.% 


7 € 
i 


10.10 


2.15 
1.22 
2.80 
5.64 


Smith Retest Subjects 


Series I and II 


15 
2.10 
1.61 


2.58 


e2l 


220 1 


31 


Series I and III 


eSl 
2.60 
2.56 


2.09 


&e 


Series 


-46 


greater mean. 


-19 
-28 
on4 


a8 


II and III 
ell 


73 
0.€0 
8.05 


7.45 


4.10 
1.53 
4.52 

81 


Chances In 100 
True 


Difference 
Difference 


89 
39 
Practically 
Certain 
Practically 
Certain 


99.5 
Practically 
Certain 
Practically 
Certain 
Practically 
Certain 


69 
Practically 
Certain 
Practically 
Certain 
Practically 
Certain 


87 
Practically 
Certain 
Practically 
Certain 
Practically 
Certain 


Practically 
Certain 
85 
Practically 
Certain 
71 


| motivation. 


| with Series III. 


| were not used on exactly the same numbers o! 








Volume II, 


there was practical certainty of this 
tionship's not being due to chance, 

In comparing the forty-nine Chase 
Smith cases with their respective 
groups of 102 from which they have been 
lected, the changes in the critical rati 
are not consistent. To the extent that 
shows anything, this would argue against 
operation of a systematic fulcrum hole er 
affecting the relationships of the large: 
and smaller groups. 

When control-motivation the first wees 
is compared with control-motivation the 
third week for Group A and with failure 
each of the other groups, failure in a 
cases is significantly superior to contr 
In the case of Group A _ the 
tendency is for the control group to do 
ter the first week on the Chase tests, a 
to reverse the superiority on the retest. 
Those reversals are not, however, signifi- 
cant. 

There are more variations among the 
test populations when Series II is compare 
In the control group there 
is a tendency on the original tests for higch- 
er scores to be made the second week thar 
the third. On the retest the tendency i 
for the control group to make higher scores 
the third week. Among the five test popula- 
tions there is a wide variation in the sic- 
nificance of the differences between mea 
scores for these two control tests. Failure, 
with but one exception, shows a varying 
superiority over success, that exception r 
being significant. 

In general, the same trends are show 
in the five test populations when series are 
compared. The chief exception is that on 
the retest the control group tends to do 
better the third week. 

In Table VI comparisons are made be- 
tween groups in respective series. The two 
population groups of forty-nine subjects are 
omitted because the various fulcrum holes 
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Children from group to group. Table VI 
shows the larger mean scores and critical 
ratios of the differences between means in 
comparison of Groups A, B, C, and D by se- 
ries. 

A glance at the table shows some shifts 
in larger mean scores between the entire 
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TABLE VI 


ATIOS OF DIFFERENCE TO PROBABLE ERROK OF DIFFERENCE 
IN COMPARISON OF SERIES I, II, III, I AND II, I 
AND III, AND OF II AND III BY GROUPS FOR FIVE 
TEST POPULATIONS 


(Second Group in Comparison Having Higher Mean 
Unless Otherwise Indicated) 
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vhase group and the selected Chase subjects, 
all such shifts being accompanied by negligi- 
ole critical ratios. In Series I, when all 
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groups had control-motivation, there is a 
surprising agreement between the selected 
Chase groups and the retest subjects in 
spite of the fact of irregular differences 
and very low critica atios. 

In Series II success tends toward a 
significant difference over control-motiva- 
tion and achieves significance when acco! 
panied by reward both in the Chase selected 
cases and in the Smith retests on the same 
children. 

A comparison of the groups in Series III 
shows that failure is significantly superior 
to control-motivation in the selected Chase 
groups. In the retest failure is signifi- 
cantly superior to control-motivation only 
when accompanied by reproof or punishment, 
although it shows 99.5 chances in 100 of be- 
ing significantly greater when accompanied 
by repetition of instructions. In the re- 
test failure-reproof and failure-punishment 
show respectively 99.8 and 98.5 chances in 
100 of being significantly stronger moti- 
vations than success-repetition, the chances 
being much smaller in the selected Chase 
groups. No difference is indicated between 
failure-reproof and failure-punishment in 
any of the test populations. 

In general, the 102 children in the re- 
test responded to the respective motivation 
situations in very much the same way as they 
had three years earlier. 

For the 102 cases and the forty-nine 
subjects respectively, Table VII gives the 
number and per cent of children in the re- 
spective groups who decreased their scores 
25 per cent or more on the seventh trial as 
compared with the second trial, who de- 
creased the score on the seventh trial less 
than 25 per cent, or whose scores on the 
seventh trial remained the same or increased. 
Of course, with so few cases separated first 
into four motivation groups and then sub- 
divided into three other groups, these ta- 
bles can indicate nothing more than possible 
tendencies. Table VII shows that on the 
Chase tests about half or more than half of 
the subjects tended to fall into the group 
decreasing their seventh scores by less than 
25 per cent; in the Smith tests, however, 
this proportion approached more nearly three- 
fourths or over. In Series I forali groups 
tested by Chase, the children showed a 
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TABLE VII 


PERCENTAGES F THE 1092 SELECTED CHASE AND SMITH KETEST SUBJECTS (ENTIRE GROUP) 
ANI F THE FORTY-NINE CHASE AND SMITH SUBJECTS (TESTED ON THE SAME FULCHUM 
HOLE) WHO ON THE LAST TRIAL DECKEASED THEIR SCORES 25 PER CENT OR MORE, 


DECHKEASEI LESS THAN 25 PER CENT AND REMAINED THE SAME, OR IN- 
CREASED OVER THE SECOND TRIAL 
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er, 1933 H. H. Anderson 
portionate drop greater than 25 per 
this is not true of the Smith retests. 
II was compiled more out of curiosity 
xxpectancy. The cases are so few that 
mparison of the forty-nine with the 
jects shows merely tendencies that 
reneral, similar. 
he reliability of the test has been 
ned in referring to the correlations 
een series in the control-motivation 
A. A further correlation of odd and 
res for forty-nine subjects for Se- 
control-motivation, yielded a co- 
nt of .971 when stepped up onc by 
man=Brown formula. 


QUALITATIVE DATA 


Qualitative data were collected on the 
nks (5,pp. 131-133) used by Chase. As 
he Chase study, the experimenter's en- 
e attention on the retests had to be giv- 
the administration of the dynamometer 
the recording of the quantitative 
A recorder was present at all tests 
observe and record qualitative data. Since 
ase made very little of the qualitative da- 
ta, small hope was held out for doing more 
re than gathering detailed suggestions for 
ply tan better this part of the test situ- 
Fifty-two subjects were observed simul- 
aneouSsly by two recorders, C and D, in or- 
ier to determine the reliability of the ob- 
erver. A coefficient of reliability of .881 
was obtained on the fifty-two subjects; a 
‘oefficient of reliability of .804 was found 
the first twenty-five subjects observed 
juring the first two weeks by the two re- 
corders. 
Chase mentions that the dynamometer test 
is not sufficiently refined to have much di- 
agnostic value. It is possible that this ob- 
servation is due partly to the inaccuracies 
f the apparatus itself as pointed out by 
shase, and also due in part to the fact that 
chase did a considerable amount of smoothing 
to make calibration curves from which she 
translated centimeter scores of performance 
into kilogram readings. 


| children in the test situations in 
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this study to make some 
the nat the re- 
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TA 


seo if some method could be 


was hoped in 
to investigate 


4 44 Jun le + 
of individuals t¢t 


ure of 


is, and to 
to increase 
chase experimental 


the diagnostic value of 
technique. AS m 
ioned previously used on the 
um holes 
shase are not comparable to scores on 
same holes after the apparatus has been 
strengthened and difficult by 


Smith the 


scores 


hand dynamometer used 


’ 


2 . 
sf tha 
Ol vilO 


made more 
for older childre: Neither is 
relationship from one ho another known. 
The Chase technique purport to of- 
fer a strength 

Where, however, 
tested on the same h< n the hre respec: 
tive series, if his sponse to the motiva- 
situation is same in the retest as 
it was three years earli 1 the original 
test, presumably one would obtain similar 
curves of performance for the seven respec- 
tive trials in each test in the same series. 
It is obvious from repeated observations of 
various 
groups that a number of variable factors are 
still uncontrolled, and that inconsistencies 
in the curves are not always due to differ- 
ences in responses to the motivation itself. 
Checking individual curves with qualitative 
data obtained by the recorder and with re- 


+act 
Les 


tion 


| marks of the child recorded at the time, 


one finds, for example, that at the time of 
a particularly low score a child remarks, 
without himself knowing his score, that his 
"hand slipped” or that his "hand hurt that 
time." 

A somewhat random sampling of individ- 
ual curves for three subjects taken from 
among the four motivation groups of forty- 
nine children who were tested on the same 
hole for the last six trials of each of the 
three series are reproduced in Figures 3 to 
9 inclusive. 

M470 (Figure 3, on the following page), 
for example, shows little effects of fatigue 
in all his curves of trials taken when he 
was forty-five months and eighty-three 
months old, respectively. In fact the curves 
are almost a straight, horizontal line. This 





. Detailed suggestions of this sort are included in a supplementary report on the directions for giving the tests, 
precautions to be observed, and suggestions for improvements in technique of administering the Chase dynamometer test. 
This report together with other material relating to this investigation will be on file at the Iowa Child Welfare Re- 


search Station. 
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Child was tested in Group B and shows a very 
Slight upward progression of his mean scores 
from Series I to III. 
together with the plateau of performance, 
would suggest that one ought to gather more 
specific qualitative information about the 
Child at the time the tests are given to de- 


termine whether the child could, in fairness, | 


be said to be interested in the test or to 
be coéperating. 

FA4 (Figure 6) shows fairly comparable 
curves in the respective series of Group B. 


There are no great differences in mean scores. | 
| Was greater. 


Both curves in Series I illustrate the tend- 
ency of the systematic error due to fulcrum 

hole changes. The fulcrum holes used in re- 
spective trials are indicated in these fig- 
ures by small numerals near the curves. Where 


he low absolute score, | 


one numeral only is given it means that 
seven trials of the series were made on the 
corresponding hole of that number. Where 
two numerals are given, one for the first 
trial and another for the second trial, it 
means that all trials subsequent to the 
second trial were taken on the same hole as 
in the second trial. FA4 had the fulcrums 
changed after each of the first trials ir 
her tests in Series I. When she was tested 
by Chase at sixty-eight months of age, the 
fulcrum was shifted two points to a_ harder 
hole and her score on the following trial 
Thirty-five months later when 
she was re* ssted by Smith, she was started 
on a very difficult hole and after the first 
trial the fulcrum was moved one point to an 
easier hole. Her score on the succeeding 
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trial decreased. Several other cases among | of this study. The punishment was retained 
these figures illustrate the same tendency | however, to be consistent with the original 
in the direction of the systematic error. One| purpose to make a retest of the children. 
or two cases, MES (Figure 5), for example, | The writers feel that the raised eyebrows, 
show slight score changes not consistent with| the puckered mouths, and other behavior of 
the systematic error. It must be remembered | children toward the punishment raise an in- 
that the score on the first trial was not teresting question as to what it is that 


counted in computing the child's mean for | constitutes punishment. Perhaps it is not 
the series. so much that a "gingerbread boy" has been 


It is the opinion of the present experi-| mutilated as the fact that an adult has 
menters, and the opinion seems to be borne | taken some formal notice of the child's 
out by the results of the study, that the | failure that makes the "punished" children 
Chase dynamometer is an apparatus that holds respond so highly on the tests and makes 
the interest of the oldest children as well | their scores equivalent to those in Group 
as the youngest in the groups tested. | CIII who received what might be called an- 

Chase raised the question as to the ef- | other kind of reproof. Similar explanations 
fectiveness of the punishment, this doubt | might be advanced for the effectiveness of 
being shared by the writers at the beginning | gold stars as rewards. 
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SUMMARY AND CONCLUSIONS 


Dr. Chase in 1930 tested on the hand 
dynamometer devised specially for her study 
2135 children ranging in age from two to 
eight years. These subjects, after being 
given tests of control-motivation, were di- 
vided intc 
for mean age, age range, mean scores, 
Standard deviations. 

Three years later an attempt was made 
in this study to retest as many of her sub- 
jects as were available. Each of the 102 
children available was retested three times 
at weekly intervals. Every attempt was made 
to reproduce as exactly as possible tne 
; and technique as far as the 

lynamometer was concerned. 


and 


hacea re 
oc Al? 


four motivation groups comparable 


The original Chase data on these 102 
children, referred to as the selected Chase 
subjects, were sorted out and recomputed, 
comparisons being made on the one hand be- 
tween these computations and the findings of 


| Chase on the entire group of 213 subjects, 


and on the other hand between the selected 
Chase subjects and their respective retests 
three years later. Eight questions were 
raised as to the results of the retest whic! 
can be answered as follows: 

1. Some motivation is more effective 
than control-motivation. The difference is 
Significant for success-reward, failure- 
reproof, and failure-punishment; it approach- 
es significance for the three other types of 
motivation used: success-repetition, suc- 
cess-praise, and failure-repetiti In the 
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A systematic variatior n score 
to the fulcrum hole of the apparatus 
was found. There is no evidence that 
error is not more or less evenly dist 
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Yr both Chase 
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ected Chase group success-repetition and | among groups. At least e 
iccess-praise only approached significance noticeable effects on the tendencies of 
wnen compared with control-motivation. forty-nine children, for whom the error was 

<e Some motivation in addition to suc- not present, to respond to the respective 
sess tends to be more effective than success- | motivations from series to series. 
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Robinson and Herbert S. Conrad* 
nstitute f hild Welfare 


University of California 


the present 

‘f the "time 

he meas. ment of emc 
f nu y school chii- 


LOGICAL AGEs 
THE SAMPLE 
of fifty chil- Age in Months No. of 
twenty-four to fifty-eight months, | Children 
nce at the nursery school of the ZO tO 26 1 
te of Child Welfare of the University Ms ss , 
fornia, Twenty-five of these chil- te : 
were in attendance during the spring 
1930 and twenty-five~ during the 
term of 1932. The mean age of the 
ample was 43.0 months and of the 1932 ai 
le, 40.9. The age distribution of the to 
sample is given below. (Chronologi- to 
ee for the 1930 group is given as of to 


1, 1930, and for the 1932 group, ban 
aii to 
1932. ) 

to 


| to 5 
THE DATA to § 
to 
fach child in the sample was observed, Total 
various times during the day, for a total | en sak 
f twenty days.* For each observation day a occurred, a suitable entry was made on the 


] 


nple consists 
isi: 
t 


to 
to 
to 
to 


tA CA OD 


mmr rerOor 


oy 


Co tw 


PONT AP 


rs 
oP) 


oD 


Kgoaanru ow 


5S] 
oO 





four=-minute record, divided into sixteen record form used by the observer; such an 
juarter-minute sections, is available. The | entry counts as 1 toward the child's score 


? 


e 


cord consists of check-mark notations, | for "talkativeness.” The mean talkative- 
le by the observer for each quarter-minute ness score for each child is the number of 


eriod, of certain features of the child's quarter-minute periods in which talking oc- 


havior. One of the features singled out curred, divided by the total number of 


for notation was the child's taiking. For quarter-minute periods in which the child 


ach quarter-minute period in which talking was observed. 





. The staff of the Institute of Child Welfare has codperated in the criticism of this article. The writers wish par- 


ticularly to thank Professor Harold E. Jones, Director of Research; Barbara S. Burks; Mary Cover Jones; and Harold 
D. Carter. 


. The measurement of emotions of nursery school children through time-sample records of facial and vocal expres- 


sion. MS. 
of these, two are included among the twenty-five in attendence during 1930. Elaborate description of the socio- 


economic status of the sample is not feasible at this time. It may suffice to remark that the clientele of the 


nursery school is drawn mainly from the upper-middle and professional classes of Berkeley. 


+. The twenty days of observation were distributed at random over the school term from February through May. Occa- 


sionally, a full twenty days' observations were not available for a child. Every child in the study, however, was 
observed for at least seventeen four-minute periods (or 272 quarter-minute intervals). For a few cases, because of 
iliness or absence, etc., it was not possible to make each set of four-minute observations on different days. In 
such instances, the four-minute observation periods were spaced at no less than thirty~minute intervals. 
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concerning The "split-half" reliability of the 
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In addit -O notation 
talking, a reco was kept of the social ac- 
minute way. Results are presented 


tivity of each child, Every quarter- 


period of social activity was u 
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tact." Following ar 1 few illustrations 

the kinds situation “edit foward so- 
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out 
who was playing near bi 10t with another, 
was not considered to 

activity. <A child's mean soci 

score is the number of quarter-min nute 
servation periods in which social activity 
occurred, divided by the total number of ob- 
servation periods, 

In further clarification the nature 


Aa 


noticed 

of the data, it should be stated that all veness and 

observations were made on the outdoor play nificantly corr 

yard of the nursery school. No records were | Partialing out 

taken when the group or any part of the the reliabilit 

engaged in supervised play, a music} ments of talking very close to .95 
tory period, etc. All the obser- | reliability of the measurements of 


period, a story 
vations in 1932 were made by Observer A; in itact very close to .99 (Table 


1930 about half the observations were made 
by Observer A and half by Observer B (a Agreement Between Two 
graduate student in psychology). Both ob- As a further check on the validity 
servers had had considerable preliminary the data, Observers A and B in 1930 mad 
practice, in order to acquire facility in | simultaneous but ind lependent observation 
the use of the record form. Each eprcaptesl of each of thirty children for four minut 
per child.* A total of four minutes (si! 
teen consecutive quarter-minute periods 


was quite familiar to the children, so that 
she could come fairly close to the child un- | 
. each child must be admitted to be rather 


der observation without disturbing his 

1. Such a situation is credited both to the child's ore for talkativeness and to his score for social contact 

2 he observations were madeover a period of three consecutive days in August 1920, twelve children being observe 
the first day, thirteen the second, and five the third 


group was 


bservers 





mber, 1933 
e: the coefficients in Tables II and IV 
ised on a total of 320 quarter-minute 
vations, or one and one-third hours of 
rvation for each child, In view of the 
me brevity of the simultaneous observa- 
;, the correlations between the scores 
sach observer are remarkably high, being 
age partialed out) .90 for talkative- 
and .95 for social contact (Table III). 
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Observer Mean Median 
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age—correlations for the four-minute observations by 


sial contact, respectively; for the observations by ot 


ntact, respectively. 


y-to-Day Reliability 
Table IV which follows shows for 
variable the correlation between 
the mean of each child's scores on all 
e odd-numbered days, and (b) his mean 
ore on all the even-numbered days. These 
rrelations (in view of the high coeffi- 
nts of Tables II and III) may be inter- 
reted as indicating the degree of consis- 
tency of the children's responses from odd- 
observation periods to even-day periods. 
» correlations for odd- and even-day peri- 
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OF TALKATIVENESS AND SOCIAL CONTACT OF THIRTY CHILDREN 


| Standard 
Deviation 


- 381 
578 


Conrad 


ods together have been estimated by the 
Spearman-Brown formula. With age partialed 
out, these correlations (.82 and .66) are 
too low for satisfactory reliability. It 
appears then, that to obtain a stable, rep- 
resentative score for talkativeness and for 
social contact, the number of observation 
periods used in the present study would have 
to be considerably increased. 
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This conclusion may 
with the conclusion im 
coefficients of Tables II and III. Tables 
II and III relate primarily to the accur- 
acy of measurement. With high accuracy of 
measurement assured, Table IV may be taken 
to indicate the consistency of the chil- 
dren's actual behavior from one day's ob- 
servations to another. In Table IV we see 
clearly that, with age partialed out, the 
mean of twenty days' observations of four 
minutes per day will correlate around .89 
or less with the mean of twenty other sim- 
ilar days! observations. To obtain a 
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TABLE IV 
DAY-TO-DAY RELIABILITY AND 
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*The age-correlations employed in the computation of the partial correlations are given in Table VI. 
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split-half reliability coefficients of 
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tween two observers (for brief, simult 
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calculating these coefficients, age was 
constant by partial correlation, 

(b) The variation in the childr 
behavior from time to time on different 
appears quite considerable (Table IV). 
is estimated that to secure a satisfac 
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EXPERIMENTAL EDUCATION 


DEVSLOPMENT OF CHILDREN IN THE HOME MANAGEMENT 
HOUSES OF THE IOWA STATE COLLEGE 
by 
Thomas F, Vance, Onica L. Prall, 
Ruby V. Simpson, and Florence E. McLauchlin 
Iowa State College of Agriculture 
and Mechanic Arts 


The studies herein reported were under- management house children in general. 
taken to answer, if possible, some of the has been the expectation that other collec: 
questions regarding the development of chil- or departments of home economics would 
dren in home management houses. ry on similar studies, thus gradually 

‘ertain educators have expressed the creasing the number of cases to the 
opinion that the child in the home manage- | where the results would indicate signif: 
ment house is sure to suffer because of the trends. 
necessity of adapting himself to so many | Prall studied the three children 
different people who are only temporarily were in the home management houses durir 
responsible for his care, The rapidly chang-| the school year of 1928-1929. Her inves 
gations covered a period of approximates 


ing personnel has seemed to the critics’ the 
eight months. Data regarding the develop- 


most unfortunate feature of the entire situ- 
ation. The critics question the ability of 
the child to develop the necessary feeling 


+ 


ment of the children were secured from the 
following sources: Diary records were ke 
velop this feeling, there must be someone to management houses, Mimeographed daily rec- 
act permanently as a parent or as a parent ord sheets were filled out by each chil 
substitute to whom the child may appeal for | director. A record was made of the appear- 
protection and affection. The inference is ance of traits in each of the children or 
that the child has difficulty in finding such} Gesell's (3, 4) summaries supplemented 
a@ person in the home management house. These Fenton's (2) findings. Performance t: 
criticisms have carried sufficient weight to were given at intervals of approximately 
induce the American Vocational Association two weeks. Physical examinations by the 
to appoint a committee to encourage thestudy| college physician were given at the begin- 
of the problem, ning and at the end of the study. Mental 

There follows a brief report of what tests (Kuhlmann revision of the Stanford- 
the Home Economics Division of the Iowa State| Binet test and the Merrill-Palmer test) were 
College has done in response to the sugres- given at the close of the investigation » 
tion of this committee. It will be noted the child psychologist. The performance 
that three investigators, Prall, Simpson, and tests consisted of the more objective items 
McLauchlin, each working independently, have in the Gesell summaries and the Kuhlmann 
approached the problem from somewhat differ- test, such as, "opposes thumb in seizing 
ent points of view. cube", “places cube in cup on command”, 

By the very nature of the situation, the} "builds tower of three dlocks.” 
number of cases is drastically limited. When During the year 1929-1930, Simpson cor 
Prall began her study there were only three pared the development of tne four home ran- 
home management house children on the campus, | agement house children then on the campus 
and there never have been more than four at | with children of the same age from private 
any one time. The series of studies was un- homes of different socio-economic status. 
dertaken with the full realization that no She checked the development of the chilcrer 
inferences could be drawn regarding home against the same summaries that Prall 4 


| 
| 
| 
of security under such cricumstances,. To de- | by Prall and by the students in the home 
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element f 
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"crawls" were 
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CO . 
st to familiar words”, and "pulls 
how something of interest" were 

because they ap- 
other 
bowel] 


per- 
the summaries 
ess objective than the 
‘ The traits regarding 
.dder control were omitted also, not 
because above reasons but be- 
in cases where the mother made no at- 
the child it seemed unjust to 
child was retarded in his 


of the 


the 
summaries were reclassified 
they were placed in the hands of 
others or the resident advisors in the 
me management houses, The nature of this 
classification may be illustrated as fol- 
If the child in question was seven 
nths of age, the mother was given a list 
traits which included those listed by 
esell at five, six, seven, eight, and nine 
months. However, the traits were all list- 
i under "seven months level." The four- 
classification was maintained. All of 
the motor traits for the five months were 
listed under "motor development", all the 
language traits under "language", and so on. 

The mothers and advisors were informed that 

the child could not be expected to develop 
ll of the traits listed before the investi- 

gator made her next call. 

For each home management house baby two 
children were selected, one from a home 
the father was a day laborer and the 

ther from a home where the father was en- 


fore the 


other 


where 
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McLauchlin compared the development 
home management house children with children 
of similar ages in boarding homes and ij 
~hildren's home, 1] 
religious rganization. 
boarding homes were 
available 
the investira- 
the study 
age. 
the four 
course of 


management of a 

Five different 
lected six 
study throughout 


chilc 


se- 
for 


’ . 7 ina , 
where children 


the 


reante 


Wer ¢ 
period of 
home used in 
under two ars © 
There were six different babies in 
home management houses during the 
her study. Thus, McLauchlin had total of 
eighteen children who were observed under 
the conditions of the investigation. She 
used the same behavior summaries that were 
employed by Simpson. he found it imprac- 
ticable to have physical examinations of 
the chilcren, but the child psychologist 
gave them mental tests at the beginning and 
at the close of the study. Her investiga- 
tion extended through a period of eight 
months. 

The results, in so far as they could be 
reduced to quantitative bases, are sum- 
marized in Table I on the following page. In 
comparing the results of the three investi- 
gators on the basis of the Gesell] summaries, 
the per cent columns must be used rather 
than the columns showing the number of chil- 
dren. The latter are not comparable in the 
three studies because:(1) the children were 
not identical in age; (2) the actual time 
spent by the different investigators was not 


tion. he 


had six children 
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TABLE I 


A COMPARATIVE SUMMARY OF THE HOME MANAGEMENT HOUSE CHILDREN AND THE CONTKOL 
GKOUPS IN THE THREE INVESTIGATIONS ON THE GESELL SUMMARIES IN TEMS 
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OF TRAITS DEVELOPED AT OR BEFORE EXPECTED AGE 




















EE : 7 ————= ——_ —— >= ==——X—s = =_—= : 
Personal- 
Age, Months Intelligence Motor Language Adaptive Social Total 
Quotient | Behavior Behavior } 

Groups [Chit | i | | | ’ 
|dren mars u traits| P&T | treits| Pe? | traits| Per | trai Per I. ite| Pez 
| Range Mean ge ean ra | cent raits Cent | raits Cent | raits Cent | ra 88h cent 

= it + + —+ — Tt . t $f + 
Prall Home Man- | | 
agement 5 5 to ll! 7.0 92 to 108; 100 91 (64.0 50 (83.0; 60 71.0 62 82.0 263 |73. 
Simpson Home | 
Management 4 § to 17) 9.5 94 to 120) 104 55 |84.6 18 =|56.2 21 [58.5 | 40 /|83.35 154 |74. 
Professional 4 5 to 17| 9.5 110 to 127) 118 52 30.0 24 75.0 24 86.8 43 95.7 145 /|80. 
Bonprofessional| 4 | 5 to 17/ 9.5 | 85 to 108 98 49 (75.3 19 {59.5 24 |66.6 85 |72.9] 127 |70.0 
McLauchlin Home| 
Management 6 1 to 17; 8.4 98 to 153) 108 146 |77.0 30 80.0 61 78.0 | 91 80.0 | 388 /|78. 
Boarding Homes | 6 2 to 19/10.5 74 to 120; 95 73 {57.0 47 |57.0 29 |53.0; 65 /|68.0 214 |53. 
(netitution | 6 | 3 to 17} 8.5 65 to 117; 88| 62 6.0 | 29 «=|29.0 26 28.0 | 40 | 33.0 157 |32. 
econ | | L | 
has already been indicated; and | are great enough to be significant. It may 


the same, as 
(3) the summaries themselves underwent some 
readaptation from one investigation to an- 
other. 

The table shows that the home manage- 
ment house children had a mean intelligence 
which placed them as a group in the high 
normal class; the mean inteliigence quotient 
of the thirteen children was 105. They were 
superior in this respect to all the children 
used as controls with the exception of the 
children of professional fathers in the 
Simpson study. When arranged according to 
rank, the order was as follows: profession- 
al, home management, nonprofessional, board- 
ing homes, and institutional. The same or- 
der obtained for the percentage of traits 
developed before or at the expected age, as 
may be seen in the last colum, 

The home management house children in 
the Simpson study were superior to both the 
control groups in the development of motor 
traits, They also excelled the nonprofes- 
sional group in the development of the per- 
sonal-social trait. They were somewhat in- 
ferior, however, to the other two groups in 
the development of language and adaptive be- 
havior. In every case the differences were 
so smal] that little significance may be at- 
tached to them. In the McLauchlin investi- 
gation the home management house group was 
superior to each of the control groups in 


the development of all four types of behav- 
lor-motor, language, adaptive, and personal- 
social, 


These differences, it would seem, 





be noted that the percentages in the Pral] 
group compared very favorably with the 
McLauchlin home management house group. 
There is the possibility that the re- 
ports of the development of the home manage- 
ment house children were more conservative 


than the reports given by the mothers be- 
cause of a mother's natural desire for her 
child to appear as well as possible. The 
motor traits are the traits which are the 


most objective, and the investigator could 
observe practically all of these traits her- 
self. It will be recalled that these are 
the traits in which the home management 
house children were the most superior. 

An analysis of the investigators! note: 
gave no evidence that the home management 
house children suffered emotionally because 
of their apparently complex social situation. 
They compared very favorably with the con- 
trol groups in emotional stability. They 
were less timid in the presence of strangers. 
They cried less during the medical examina- 
tions. There was less thumb sucking and 
nail biting among them. 

Tne home management house children were 
noticeably superior in physical health. No 
ailments of any kind were registered against 
them while the investigations were in prog- 
ress. 

The relative high standing of the home 
management house children in intelligence 
may possibly be taken as some slight evi- 
dence of a superior environment. There can 
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SOME PARENT-CHILD RELATIONSHIPS AS SHOWN IN CLINICAL CASE STUDIES 
by 


Volume II, 


Marian J. Fitz-Simons 








The ultimate objective of research of 
which this project is a preliminary step is 
the determination of the effect of different 
parent-child relationships on the personali- 
ty development of the child. According tc 
the original plans for the study, one step 
was the classification of a series of cases 
according to the parent-child relationship 
found in the case. It was suggested that it 
might be necessary to devise a scale similar 
to Wickman's (15) scale for rating children's 
behavior so that cases could be classified 
according to different degrees of parent- 
Child relationship. The need for an objec- 
tive means whereby two persons could classi- 
fy cases with a fair degree of agreement was 
felt to be an essential preliminary for re- 
search in this field. 

Because of the need for this scale, the 
purpose of this research was twofold: (1) to 
develop a technique for the classificationof 
cases according to the parent's emotional at- 


titude towards his child, and (2) to classi- 


fy approximately 100 cases by means of the 
technique developed. A comparative study 
was made of the age, sex, and problems of 
the children whose cases fall in the various 
categories according to the parent's atti- 
tudes. The technique devised, A Guide For 
the Estimation of Parental Attitudes on Case 
Data, is printed in connection with this 

' article. The second part of the research, 
as here reported, aimed to discover any as- 
sociation which might exist between chil- 
dren's problems and different attitudes 
determined by the use of the guide. 


as 


DEFINITION OF TERMS 


Attitude 

The definition of “attitude” by Thurs- 
tone (11) gives precisely the meaning of the 
term as used in this study: 


1. Details of the construction and validation of the guide are reported in a separate article which has 


by the author. 
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"....the degree of affect about a psycho 


logical object. Affect has two directions 
in its primitive sense, appetition and 
aversion. It is here used to designate 
potential action which is favorable toward 
a psychological object or unfavorable and 
against it. The strength of this affect 
which may be positive or negative is t} 
trait measured by the attitude scale." 


The psychological object in this case 
is the child. The affect is the feeling of 
a parent which leads him to approach or 
withdraw from the child; it is used to desiz 
nate potential action in the direction of 
close association witn the child or in the 
opposite direction of actual or psychologi- 
cal separation from him. A relationship 
which results from a tendency towards close 
association is often referred to as an at- 
tachment. A relationship which results fron 
a tendency to withdraw from or to repel the 
child so as to produce separation is often 
referred to as a rejection of the child. One 
which vacillates between the former and the 
latter is spoken of as an ambivalent rela- 
tionship. The strength of the feeling, 
which may be positive or negative, is the 
trait which is estimated and classified by 
the guide. 

A special type of attitude frequently 
seen in clinical cases is spoken of as an 
overprotective attitude or as a case of 
overprotection of the child by the parent. 
The name contains the key to its chief char- 
acteristic. The parent is overanxious con- 
cerning the welfare of the child, over- 
zealous in caring for him, and protects him 
from what he considers harmful to a_ degree 
not warranted by the conditions. The parent 
may also be oversolicitous in seeking tc 
please the child. One type of overprotec- 
tion is thought to be an indication of a 
negative attitude of which the parent is 
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Some parents accept the teachings of 
parents, sheir church, philosophers, 
or other agencies which set up 
al patterns; others reject some of 
ese to take up new patterns, new ideas, 
frequently the opposite of 
e traditional customs. Just what force 
ietermines which patterns a parent will ec- 
for the guidance of his child cannot 
ecided in the present study. Whether or 
the parent's emotional attitude towards 
e child determines what cultural patterns, 
achings, or practices he uses should be a 
for further research. Whatever it i 
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that influences a parent to 
losely to him, to keep th at a 
tance with an antagonistic relationship, or 
tc ntain a fine balance between the two 
extremes could not be determined in this 


project. 
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research to define varying de- 

propinquity between parent and child 
streng of tie be- 
The term relationship is broad- 
er than attitude, as it includes the par- 
attitude towards the child, the child's 
attitude towards the parent, and the action 
and ction of each to the other. The em- 
phasis is on the parent side of the 
tionship. The child's behavior as a 

le cause of the parent!s 
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of this 
is of the ef- 
parental attitudes upon 
the child's personality development, the 
significant factor is the effect, not’ the 
of the parent's behavior towards the 

It is recognized that what fi 
thought of as an effect in one generation 
may a cause in the next. This point 
view is well stated by Lowrey : 
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relationship between parent and child-- 
the "fixation" situation--may interfere 
with satisfactory adjustment to the 
or to children. Rejection by ths parent 
may lead to overvaluation and overprotec- 
tion of offspring. Frustrations of any 
sort in reaching valued competitive goals 
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Behavior 

The term "behavior" is 
nate observable actions, including verbali- 
zations of feelings and opinions and inter- 
pretations of them by the subject whose be- 


fw» 


used to desig- 


havior is being studied. The term is’ used 
here to refer to the actions of the parent 
in handling the child and in assuming re- 


sponsibility for him, including statements 
of his feeling towards the child, statements 
about the child which indicate his reaction 


to him, and his interpretation of his own 
behavior. 
CONSTRUCTION AND EVALUATION OF ‘THE GUIDE 


guide was set up in accordance with 
child 
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The 
the consensus of opinion of forty-one 
guidance clinicians as to the positive 
negative parental attitude indicated 
general statements of parental behavior of 
which the guide is composed. The writer 
read twenty-one cases covering a wide range 
of problem behavior in children and selected | 
from them every statement which referred to 
the parent's reaction to the child. Five 
hundred eighty-nine such selections were 
grouped, according to similarity in the par- 
ent's behavior, under ninety-two general 
statements describing types of behavior. 
Thirty-nine of these zeneral statements re-| 
ferred to the amount of responsibility which) 
the parent took for the child, and sixteen 
referred to the parent's method of handling 
the child and his way of reacting to the 
child's behavior. 

These fifty-five statements with illus- | 
trative examples from the cases were print- 
ed on cards sent to twenty-five child guid- 
ance clinics to be sorted by a psychiatrist, 
a psychologist, and a psychiatric social 
worker in each according to the degree of 
attachment of parent to child indicated in 
the general statements. There were nine 
categories ranging from 4+ to 4-, with zero 
for those statements which gave no indica- 
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the emotional tie between par 
and child. The clinicians were 
evaluate the general statements, not 
amples, and also to take the behavior u 
consideration at its face value. 

In order to find a group of statemen’ 
which could be used as key points in the 
identification of the special attitude ove 
protection, thirty-seven additional state- 
ments which referred more directly to t 
parent's feeling towards the child or t 
child's reaction to the parent were also 
out to be rated as to whether they alway, 
showed an affectionate bond between parent 
and child or the opposite. Here again 
zero category was reserved for those state- 
ments which might show either attitude 
neither. Forty-one of the forty-six 
returned were summarized and items 
when the percentage of clinicians agreeing 
did not meet the criterion set (any percent- 
age which would be greater than 50 per 
plus three times its probable error). Xo 
a sufficient number of clinicians had agreed 
in rating an item other than the key poi 
as positive or negative, that item was t 
placed in the category from 4+ to 4- inw 
the mid-score of all the positive or P 
‘The guide 
this str 
that it 
needs 
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tive ratings of the items fell. 
as it was constructed and used in 
is presented with the realization 
still in an experimental form and 
ther refinement. 

Not all the behavior of the parents re- 
corded can be considered an indication of 
emotional relationship between parent an 
If a father does not provide financial 
support for his child because he is disabled, 
this single item is of no significance in 
determining the parent's attitude towards th 
child. But if the case material shows that 
he is able to support the child and does nc 
and if this seems, to the person charting 
the case, to be an indication of a lack of 
affection between parent and child, this ite 
would be counted in the final estimation of 
attitude. Behavior which is the result 
inevitable limitations of the environment 
(economic, hygienic, and vocational) cannot 
be used in forming an opinion as to the feel- 
ing towards the child. No item is evaluated 
in isolation, but is to be weighed in the 
light of all the material in the case and 
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placed in its proper category in by five table. ‘his ula wer the 

accordingly. C. In using quotations from a staff confer- 
ll the parental behavior has been | ence which were no lesif 1 to evaluate the 
ing to this scheme, the fina parental at basing an estimate 
‘iven to the case is < |} on such brief excerpts, errors are bound to 

-ording to the directions for the | creep in. Forty-one cases is a small number 

estimate. The guide, with directions | for this purpose. With a larger number of 

i e 


ts use, is to be found following this | cases, a more uniform use of all the cate- 
le. -ories, and ratings of three clinicians or 
In order to determine the degree of more on a random sample of cases, the co=- 
ient detween two trained workers using | efficient would be a better measure than the 
ide, sixty-five cases were read, chart- | present one. However, s reported as the 
ind classified by the writer and another | result obtained by the only method available 
hiatric social worker. After a prelimi- | for the estimation of validity in this 
practice of seventeen cases, the work- study. 
at no time conferred on the. analysis of 
Petnscde tiem, <i cases on which the estimate POPULATI 
eliability was made. Because of the non- 
cal character of the data, the ninety- During the five-year demonstration pro=- 
atines were treated as attributes and ‘ram of the Commonwealth Fund, about 3,000 
-oefficient of mean square contingency child guidance case records were assembled 
sed. This was found to be .80. This | by the Division on the Prevention of De- 
risingly high degree of agreement may be | linquency (now the Division on Community 
the similerity in training of the two | Clinics) of the National Committeco 
This should not reduce the value of | tal Hygiene.) ‘hes« nstitute a confiden- 
ide, as it is designed for use by tial case library chiefly for research pur- 
asieis 


ned workers. poses. The cases this study were 
'hirty-one of the same forty-eight cas- lected from th f' service clinic staf 
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5 were used in the study of the validity. cases" of three closed demonstration child 
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2se cases contained statements in the re- puidance clinics which will be referred to 


rt of the staff conference concerning the | as Clinics A, B, and C. Each was located 
The in a large city, Clinic A in the central por- 
ements were collected by the writer and | tion of the United States, Clinic B on the 


mitted to a third worker who rated them. Atlantic seaboard, and Clinic C on the west 
and 
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seconc worker refrained from looking at coast. The use of tandardized forms 
staff report as she was reading these outlines has made possible the comparison of 
es. Her rating was correlated with that data from these three clintes.* As full 
he third worker by the mean square con- | service clinic staff cases, each of the chil- 
ngency method. There were forty-one of dren was subjected to a fourfold study which 
ese ratings, as ten of the caces had quo- | included a physical examination, a psychia- 
tions from the staff report concerning | tric and psychological examination, anda 
oth parents. ‘The C was found to be .&4. social study. This. type of case will be 
The interpretation of this coefficient referred to henceforth as a full-study case. 
is difficult because of possible conflicting 
tors influencing it. ‘he roughness of SELECTIVE CRITERIA 
Classification of attitudes would prob- 
ly tend to raise it. On the other hand, In setting up the criteria for the ac- 
ie fact that in only two instances did the | tual selection of cases, four factors which 
third worker use the ambivalent category and | might be major causes of atypical behavior 
that in no case did she use the zero or over-| were eliminated: extremes of intelligence, 
tective categories caused a scattering in | gross physical defects, broken homes, and 
contingency table, reducing it toathree | unsatisfactory economic status of family. 


lark (1) gives a brief history of the program. 
fourfcoli study is outlined in the Appendix of Lee and Kenworthy (4). Examples of fourfold study case records will 
be found in Zachry (16) and in Watson (13). 








per limit was abolished. 

ioes not entirely ex- 
ligence as a cause of behav- 
tailed analysis of 
be the only adequate 
the significant 
factor in many cases is not the actual I.Q. 
of the child, but the relationship of thein- 
telligence level of the patient to that of 
the siblings and the parents. A child with 
an I.Q. of 100 who has a sibling competitor 
whose level is 130 or thereabouts may de- 
feelings of inferiority or inadequacy 
even more readily than a child of 70 [.Q. 
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METHOD OF SELECTION 
Procedure 
The selection of cases was facilit 
he use of the statistical cards on 
New York office of the National 
mittee for Mental Hygiene. ‘These 
sain information summarized from the 
records in the library of cases. The 
nary cards of the full-study cases of 
stration child guidance clinics A, B, 
were inspected to select the cases in 
both parents were living in the home at 
time the child was referred to the clini 
In cases fulfilling this condition, the 
cards on which the economic status of 
family was listed as comfortable or afflu 
were retained. Of these, the cases in whi 
the I.Q. was listed as over 85 were draw 
out. Finally, these were sorted accordim 
to the listing of physical defects. 
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Difficulties Encountered 
No difficulty was encountered 
ing the cases ‘according to any of the cri 
ria except that of choosing cases in whi 
no gross physical defect was listed in 
report of the findings of the physical ex- 
nei Pnod Cases in which “the examinati 
was negative", in which the findings were 
"dental caries", and in which the recom 
ations advised "dental care, general 
rest and undernourishment, 
diet and rest”. "posture exe! 
and "sex instruction" were acc 
the 
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entioned, cases of glandular imbalance 
st-encephalitis and cases in which an 
ite tonsilectomy was advised were 
with one or two exceptions. If there 
no special recommendations in the com- 
of the physical examination and 
st conference report did not in- 
that the physical condition contrib- 
the child's problem, the case wes se- 
- If additional spev.ial ex- 
ny indication that the phys- 
a significant cause, the 
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ndition was 


omitted. 


1a1 Cases 
ases were included which would 
en omitted except that the report 
staff conference contained statements 
the parent-child relationshir 
possible to use the case in the 
alidity of guide. Since the 
ding of these cases would have reduced 
umber which could be used for this pur- 
twer*y-seven, an exception was made 
andards of selection set up for the 
In one of the excep- 
child was given thyroid 
1; in a second, the movement of the 
elbow was slightly impaired; in the 
the child had a visual defect 
"may have affected his reading"; andin 
irth, the child was 16 per cent under- 
‘nt. No other cases were included in 
the child's physical condition was re- 
be a cause of his problem. 
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mary of Physical Findings in Selected 
egative findings and no recommendations | 
follow-up treatment were found in only 
of the ninety physical examinations re- 
rted for the cases chosen for study.~ Spe- 
nose and throat examinations and atten- 
to diet ar.l rest were each recommended 
r twenty-five cases. The next most fre- | 
ent recommendation was for dental care. 
his occurred twenty-one times. An eye 
iination appeared fifteen times and an ear | 
examination, six. Posture training or exer- | 
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ise was recommended in twelve cases. A Was- 
ermann test, the only other recommendation 


four cases there was no detailed report of the findings 
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rom the unpublished manuscript by Dr. George S,. Stevenson. 
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occurring more than five times, appeared in 


six cases, 
SELECTED CASES WITH 
POPULATION 


COMPARISON OF 
CLINIC 
Used Basis 
fhe writer was given 
ing statistical data on 1,195 cases from 
and C which were studied for 
the demonstration child guidance 
these statistics have made it pos- 
compare the group of cases selected 
study with a large number of cases 
drawn from the same clinics. The latter will 
referred to as studied cases include 
those which were given the of 
treatment services used in the demonstration 
Clinics. The cases included ir present 
study were selected from the fu] 
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The comparison of the two groups of cases 
according to I.Q. is given in Tables II and 
III. About 40 per cent of both groups of 
cases have [.Q.'s between 90 and 110. The 
criteria have selected the same percentage 
of cases of average intelligence as are 
found in the total clinic population. The 
distribution of cases with I.Q.'s over 120 
is given for the selected group but could 
not be given for the studied cases of the to- 
tal clinic population, since specific infor 
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available. In two case 
Stanford-Binet examination was incomple 
lack of coéperation; one child 
judged to be "normal", the other 
age." Two patients were found to be 
mal intelligence according to the Army 
test. 

Terman (10, p. 94) stated that 
60 per cent of all school children test 
tween 90 and 110 I.Q." He refers to thi 
group as having "normal, or average int 
Both the selected group and the 
studied group contain about two-thirds 
many children of average intelligence a 
unselected group of school children ac 
ing to Terman's figures. Terman found 
1 per cent of unselected school children 
tested below 70 I.Q. and fell in the 
nitely feeble-minded group. In the 
cases, 6 per cent fell in this feeble-ni 
group. Thirty-seven per cent of the cas 
had [.2.'s lower than 90 in contrast tc 
per cent of Terman's unselected school 
dren who had [.Q.'s of 91 or less. In 


mation was not 
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low 
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cent reached or exceeded an [.Q. of il 

It is to be expected, perhaps, that 
percentage of subnormal children in the 
tal clinic population as represented by 
studied cases of the three clinics woul 
greater than that percentage ina grou 
unselected school children. However, t! 
fact that there is exactly the same perce 
age of superior children in the clinic e¢r 
as in the unselected group and two-third 
many children of average intelligence 
this group as in the unselected group may 
a surprise to persons who are unfamilia) 
with clinic groups. The majority of the 
1,195 children in the clinic group are of 
average or superior intelligence. This poi 
should be emphasized to help remove the 
stigma which is sometimes attached to child 
guidance clinics due to the mistaken 
that their function is to serve the 
normal child. 


Selection of cases to be included in this 
study have drawn from the clinic populatio: 
the same percentage of children of average 
intelligence, they have singled out two and 
one-half times as many children of superi 
intelligence as are found in the studied 
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en's unselected group. Comparison as to Sex and Age 
cent of the selected as The following tabulation shows the com- 
reach or exceed 110. parison of selected cases with studied cases 
l the criterion of comfortable as to sex. There are a few more than twice 
status is responsible for th in- as many boys as girls in both groups. Our 
the proportion of superior chil- sample is almost identical in this respect 
e it has been found that occupa- to the total number of studied cases from 
correlates positively with in- the three clinics. 
p. 165). 
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the comparison of the two 
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the difference between the per cent of chil- 
Somparison as to Marital Status and Physical | dren between the ages of five and nine in 
Defects | the two groups indicates that some factor 
No statistics were available for com- other than chance is at work, as the differ- 
pacing the selected cases with the studied | ence is two and one-half times the standard 
cases of the three clinics as to the number error of the difference. ‘The smaller per- 
own parents living with the children or centage of children in the age groups from 
as to physical defects found. One case in ten to fourteen is not statistically sizg- 
which the child had a stepmother was includ- | nificant, but in the group from fifteen to 
1 in the group of cases used in the estima- | nineteen it is great enough to insure 
tion of the reliability and validity of the | against chance. It is safe to state that 
tuide. With the exception of the section on/} the group as a whole is younger than it 
analysis of the problems, this case is | would have been by chance selection. 
not included in the data presented in this 
section of the study. In its place statis- | Comparison as to Nativity 
tics are taken from one of the cases which Ninety-six per cent of the children se- 
net the conditions set by the criteria but | lected for study were born in the United 
through oversight was not analyzed to esti- States. Three of the four foreign born 
nate the parental attitude. children were from Canada, so that the need 
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Four patients were foreign born, three in 


7anada. 








The selected cases contained 19 per cent more 
native born children of native parents than 
the studied cases. They also contained 1l 
per cent fewer children who were native born 
of foreign parents. As these differences 
are more than three times the standard error 
of the difference, they are statistically 
significant. The per cent of foreign born 
ff foreign parents and of native born of one 
lative and one foreign parent is nearly the 
3ame in both groups. Since 68 per cent of 
the children were native born of native par- 
its, the necessity for learning two lan- 















ures xxist in these homes, 
ccor g t Table 3 per cent of 
rents in this study were native born, 
the need for adjusting to life ina 
" intry was not a factor in the develop- 
nt eir emotional patterns. The ad- 
me ir t the other may be 
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WITH STUDIED CASE 
VITY OF PARENTS 

















Nativity = 
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Native born 65 72 | 137 635 676 
Foreign born 25 19 44 494 455 
Not r rted #4 3 7 37 64 
Tot 94 94 | 188 | 1195 | 1195 
Per Cent 
Native born 69 7 73 54 7 
Foreign born 4 20 23 41 38 
Not reported 4 5 4 5 
Total 100 l 0 100 10 
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More of the parents in 
group were native born than 
This difference 


group. 
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the difference. 
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he selected cases had 12 

lies in which both parents were 
testant religion and 18 per cent fewer 
{lies in which both parents were of the 
man Catholic faith than occurred in the 
tudied cases. 


per cent more 


rmer group and in the portion of the se- 
ted group in which parents were of dif- 
religions, the differences are not 
ite three times the standard errors. One 
the factors which may disturb the atmos- 
re of the home is difference in religious 
ief of the parents. In the selected 
up there is a possibility that this might 
one cause of the child's emotional prob- 
em in 10 per cent of the cases. 


comparison as to Race 

Only two children in the selected cases 
were of the colored race, so that the per- 
centage for the white race was 98. Since 
racial conflict may be a cause of severe emo- 
tional strain, it is to be regretted that 
nembership in the white race was not one of 
the criteria for the selection of cases in 
rder to make a more homogeneous group. 





COMPARISON AS TO BEHAVIOR PROBLEMS OF 
SELECTED GROUP WITH FULL STUDY CASES 
OF CLINIC B 


In this group of native born white chil- 
of average or superior intelligence, in 
health, living in comfortable homes with 
of their own parents, most of whom were 
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For the latter group the dif- | 
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native born, one might expect to find fewer 
problems in the record of their experience 
than in the large unselected clinic popula- 
tion. Unfortunately, no statistics were 
available on the percentage of the problems 
found in the total number of studied cases 
from the three demonstration clinics because 
the research statistician of the Common- 
wealth Fund decided that the differences in 
classifications of problems made the summa~ 
rization infeasible. Since the writer 
checked from the case records themselves all 
the problems found in the selected cases on 
the composite list of problems, there is 
ample justification for totaling the prob- 
lems found in the selected cases of Clinics 
A, B, and C. Table II shows the incidence 
of the problems which occurred four or more 
times on the composite list.1 A summary of 
the problems found in ten or more of the 
studied cases of Clinic B was available. 
These are presented in Table III. Although 
the frequency of problems in this table can- 
not be assumed to be representative of the 
frequency of such problems in the three 
child guidance clinics, it is reproduced 
here to be used in comparing the percentage 
of problems found in the selected caseswith 
that found in full-study cases of Clinic B. 


Of these sixteen problems, the differ- 
ences in percentage of selected cases and 
Clinic B studied cases reaches statistical 
significance in only one instance. "School 
work poorer than ability would warrant" is 
found in 24 per cent of the selected cases, 
whereas “poor school work " was recorded in 
only 7.7 per cent of the studied cases of 
Clinic B; this is 3.3 times the standard er- 
ror of the difference. If the problem 
"school maladjustment” in the studied cases 
is added to the latter, it raises the per- 
centage of 12, making the difference only 
2.4 times its standard error. 

As used by the writer, "school work 
poorer than ability would warrant" includes 
all cases of school failures and those cases 
in which the children were receiving poor 
marks if the child's school placement was 
not higher than would be correct for his 
chronological age. Cases in which children 





- The composite list is a list of children's problems compiled by the author. 
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| Boys Gi Girls| To To tal| Boy | Giz ris| Tota! tal 


hagreesive Behavior 


Defiance of authority” 10 12 7 
Negativisa » 15 | 17 14 
Disobedignce 16 17 17 
Stealing D 27 | 35 14 
Lying—defensive” $2 | 42 17 
Disorderly conduct— 

school 8 11 3 
Domineering 4 10 
Quarrelsomeness e ‘ 
Boasting 
Cruelty 
Inability to get 

along (children) 
Sex play 7 
Temper tantrums” 14 


Withdrawing 
7 " 
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Daydreaming™ 
Lying--imaginative 
Ly ing- ~gxpansive 
Shyness 
Fearfulness 
Distractibility 
Depressiveness 
Preference for own sex 
Not fully accepting 
own sex . 
Seclusiveness 
Egocentricity 
Excessive reading 
Evasiveness 
Sulkiness 
Resentfulness 
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Habits 


Habit spasms 

Thumb and finger 
sucking” 

Nail biting” 

Speech defects 

Masturbation® 

Sleep walking or talk- 
ing 

Fnuresis™ 

Night terrors* 


Educational Problems 
School work poorer ] 

than ability |} 20 § 
Inattentiveness 15 2 
Lack of interest in | 

work 6 0 
Carelessness in work L 4 0 


Miscellaneous 
Feeding problems* Juyio | a 
Concern over health bs} 7 10 
Excitability | 7 3 10 
Jealousy* 6 4 10 
Inability to carry 
responsibility 7 
Overactivity 10 
Submissiveness 6 
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Stealing™ 
Lying” 
Temper tantrums* 
Resentment of author- 
ity 
Disobedience*™ 
Running away 
Swearing, obscenity 
Truancy from home 
Fighting, cruelty 
Unmanageableness 
Destructiveness 
Truancy (not specified | 
as to home or school) | S$} 17 
Bullying 2 15 
Sex activity or mis- 
conduct 9 15 
Smoking } L 1 12 
a ee | i 
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Senta, dislike, 
lack of interest in 
school 

Truancy from school | 

Mischievous in school 31 

Poor school work” | 2 
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School umadjustment 


Habits 


Nail biting” 56 | 25 
Fnuresis* 45 24 
Masturbation™ 44 10 
Poor eating habits” 30 el 
Sleep talking 17 7 
Poor sleeping habits 6 6 
Finger sucking* 5 5 


Ni t terrors 5 5 
eh —— 
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ii . a 2 
Feelings of “inferiority| 75 33 
Conflicts 30 44 74 
Fears | 34 | sl] 65 
Inadequate personaly | 

and feelings of in- | 

adequacy | 34 23 63 
Sensitiveness 31 20 51 
Feelings of eee 2 20 47 


Restlessness 36 ll | 47 
Daydreaming™ | 32) 18 | 45 
Timidity, shyness, 

fearfulness | 2 16 435 
Stubbornness | 50 2 42 
Hyperactivity | 18 2 30 
Instability 6 23 29 
Overimaginativeness 10 18 28 
Neurotic tendencies ll 15 26 
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"The sixteen problems compared with problems in selected 


cases. 


**Reproduced from an unpublished manuscript by Dr. Georg 


S. Stevenson. 
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TABLE III (Continued) 
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ixteen problems compared with problems in selected 


oduced from an unpublished manuscript by Dr. George 
Stevenson. 


were retarded according to the mental age 
but correctly placed chronologically were 
not listed. Fourteen or 61 per cent of the 
twenty-three cases in which the problem oc- 
curred were children whose [.Q.'s were 110 
r better; the [.Q.'s of sever fell between 
and 109, and those of two were between 
37 and 99. Fourteen, or 28 per cent, of the 
ifty superior children in the selected group 
ere doing poor work in school. 


Similarities 
In the fifteen remaining problems on 

hich the groups may be compared, the dif- 
ferences in the percentages are not large 
snough to characterize the two groups as be-=- 
ng significantly different in these re- 
pects. Less than 3 per cent of variationis 
found in the incidence of nail biting, enure- 
Sis, shyness, and defiance of authority. De- 
fensive lying belongs in the above group. 
f imaginative lying and expansive lying, 
however, were added to defensive lying, the 
percentage of lying in the selected group 
would probably be noticeably higher. Prob- 
lems which varied from 4 to 8 per cent in- 
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Clusive in their occurrence in the groups 
are disobedience, stealing, temper tantrums, 
daydreaming, seclusiveness, thumb and finger 
sucking, feeding problems, masturbation, 
night terrors, and jealousy. 


Summary of Comparison 

Granting that allowance must be made 
for slight differences in tabulating prob- 
lems and in interpreting the terms used, 
still the surprising similarity in the per- 
centage of occurrence of these problems in 
the two groups points to the need for fur- 
ther search for the causes of the problems. 
Poverty, broken homes, subnormal intelli- 
gence, physical defects, and foreign nativ- 
ity were not causative factors. In spite of 
the fact that the selected cases included 
children who were of average intelligence, 
in good health, living in comfortable homes 


| with both of their own parents, most of whom 


were born in the United States of native 
born parents, the study of these children 
revealed very nearly the same percentage 
distribution of certain problems as were 
found in the cases of 362 children fromClin- 
ic B. In respect to the sixteen problems 
discussed, the groups are much more alike 
than different. The selected group had more 
children with feeding problems, more chil- 
dren doing poor school work in spite of the 
greater percentage of superior children, and 
possibly more children who were reported for 
lying. ‘The greater number of feeding prob- 
lems might be caused by the fact that’ the 
selected cases contained more young chil- 
dren than the total clinic group as repre- 
sented by the studied cases. 


PROBLEMS IN RELATION TO PARENTAL ATTITUDES 


A child's behavior is a problem only in 
so far as it is interpreted as undesirable 
from the point of view of his development or 
his social relations. When teachers (15) 
and parents (9) were asked to rate a series 
of behavior reactions of children as to 
their seriousness, they differed markedly 
from the mental hygienists who rated the 
same series of reactions. The latter con- 
sidered most serious behavior which indicat- 
ed that a child was adjusting to his environ 
ment by withdrawing from it. With the 
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attention of mental hygienists 
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any behavior incident it is important tc 


s a withdrawing from | know the purpose which it serves for the 


One type of adjustment may be 
used at one time and another in a differ 
situation by the same person. Neverthele 
withdrawing tendencies characterize the be 
havior patterns of some individuals and a-- 
gressive tendencies those of others. For 
nately, it is possible to help children 
change their methods of adjustment if the er 
wi 
gain necessary emotional satisfactions. 


Incidence of Different Attitudes 

When ninety-four cases were analyzed 
means of the guide, it was found that in 
thirty cases the information concerning 
either the father or the mother was inade- 
quate for estimating his or her attitude ann, 
therefore, was given a zero rating.+ Since 
the relationship of both parents to the child 
is important, all cases with zero ratinss 
for either parent were omitted, leaving six- 
ty-four cases to used in the study of 
ne children's problems. A division of all 

ible combinations of attitudes of both 
resulted in fourteen groups Te 
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tne most interestlyr 
is the discovery of 
sitive ratings given for the moth- 
tude. This may be due in part to 
identifying the overpro- 
attitudes by means of the guide. 
oynfirn the opinion, however, that re- 
ted children are referred to child guid- 
inics, whereas children to whom the 
ers are attached are brought to pediat- 
‘linics because their mothers are over- 
tous Cc ing their health. These 
ippear later in child guidance clinics 
neurotic traits. 
cent of the 
have negative attitudes 
hei hildren as estimated in this 
dy f the guide has been a successful 
trument in identifying cases of overpro- 
tection that are really disguised rejection, 
fi or 83 per cent, of the children 
the mothers and thirty-four, 
the fathers. 
overprotec- 
are cases in which the mother's at | 
positive, so that the percentage 
too high. The greater number of over- 
ective mothers than fathers is interest- 
in view of the fact that overprotection 
renerally been referred to in the litera- 
as a characteristic of mothers. The fol- 
tabulation shows the distribution of 
rental attitudes: 
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Relation of Problems to Attitudes 
The selected group of ninety-four ca 

more like the studied group of Clinic B 
than it is different from it in the incidence 

certain problems in the lives of the chil- 
ren studied. Eliminating the broken home 
situation (step-parents, foster-parents, 
vidowed mothers, and institutional environ- 
ent), subnormal intelligence, economic de- 
endency, and gross physical defects from the 
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factors in the selected cases did not reduce 
Significantly the percentage of stealing, 
lying, enuresis, nail biting, defiance of 
authority, disobedience, and several other 
problems which are frequently found in the 
referred to ch tuidance 
other limiting conditions were 
four criteria of selection with 
hat native childr and 
selected 
Seventy-three 
native born, so 
the social con- 
for 
found 


ild 
Two 
the 
the result t born 
the cas 
parents were 
the problem of adjusting to 
ditions of a new country did 
them. It was hoped that 

in this carefully selected er 
might make evident the relation 
attitudes and certain 


» 
es. 


not exist 
roblems 
of 
tween par- 
of behav- 


the 


naca 
cases 


+ - a 
sypes 


Groups Studied.--When the sixty-four 
classified in fourteen groups 
to the parental attitudes in the 
there were only three groups with suf- 
in them to warrant a discus- 
ndings. The groups are de- 


ac- 


sion of the fi 


scribed below. 


The attitudes of both parents 
were estimated to be negative. The group 
iren, eleven boys and 
two girls whose ages ranged from three years, 
two months to fourteen years, nine months; 
This will 


in Group l 


In Group 2 the mother's attitude was 
assigned to the overprotective category, the 
there are nine 
boys in this group whose ages ranged from 
zero months to fourteen years, 
eleven months; their I.Q.'s ranged from 96 
to 134, 

The mother's attitude is listed as neg- 
ative and the father's as positive in Group 
3, which contains an equal number of boys 
and girls. ‘The twelve children ranged in 
age from three years, zero months to ten 
years, seven months; in I.Q. they ranged 
from 97 to 140. 

The range for all thirty-four children 
in age is from three years, zero months to 
fourteen years, eleven months and in I.Q. 
from 92 to 154. There are twenty-six boys 
and only eight girls. 

Findings for the e--In the 


Three Groups 
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subtotals of withdrawing behavior, as shown TABLE V 
in Table IV, Group 3 has seven problems list- 


ed in contrast to twenty-two listed for OF TH 


GROW 


PROBLEMS APPEARING IN FOUR OR MORE 
NINETY-FOUR CASES FOR THREE SPECIAL 


Group 1, the rejected group, and twenty- 
eight for Group 2, the overprotected group. 
There was an average of 1.7, 3.1, and 0.6 
withdrawing problems per child in Groups l, 
2, and 3 respectively. No conclusions can 
be drawn from so few cases as the signifi- 
cance of the difference cannot be determined. 

If the theory that to develop outgoing 
personality tendencies a child needs the se- 
curity afforded by the love and protectionof 
his parents or parent-surrogates is correct, 
the children in Group 3 have had a greater 
chance of developing outgoing tendencies than 
the children in Groups 1 and 2 since one of 
the parental attitudes was estimated to be 
positive. The fact that this happened to be 
the father's may be fortuitous. Group 3 al- 
so has fewer problems per child than Groups] 
and 2, as may be seen in Table IV, 


Group 3 has 1.3 fewer problems per child 


than the total group of sixty-four cases. It 
also has a range which, although as wide as 
the other two groups, is lower on the series 
of problems, being 1 to 9 as compared to 6 
to 14 for Groups land 5 to 16 for Group 2. 
yroup 2, With mother's attitude over- 
protective and father's negative, has the 
greatest number of problems of the withdraw- 
ing type and the largest average of all types. 
The number of cases is so small that the re- 
future 
investigation by this method may support the 
theory mentioned above. It is to be regret- 
ted that there is not a comparable group of 
cases in which the attitudes of both parents 
are positive, so that the effect of the moth- 
er's positive attitude could also be 
An important point is discovered bya 
study of the data. If the mothers with nega- 
tive attitudes had been studied together, 
Groups 1 and 3 would have been treated as one 


and unquestionably the smaller number of with- | 


drawing behavior reactions in Group 3 would 
not have been evident. This fact points out 
the danger that exists in basing conclusions 
on studies of children's behavior in rela- 

tion to the behavior or attitude of one par- 
ent only. In most of the research on paren- 
tal attitudes and children's problems, the 

emphasis is on the mother-child relationship. 
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Withdrawing Behavior 


Daydreaming 
Ly ing--imaginative 
Ly ing--expansive 
Shyness 
Fearfulness 
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Sulkiness 
Resentfulness 
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Undesirable Habits 


Habit spasms 
Thumb and finger sucking 
Nail biting 
Speech defects 
Nasturbation 
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Enuresis 
Night terrors 
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| reported in Group 3, one girl of six 


| eight months and one boy of five years, 
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Special Groups 
1 2 | 
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Problem 


Miscellaneous 
eding problems 
‘oneern over health 
itability 
ealousy } 
Inability to carry responsi- 
bility 
yveractivity 
missiveness 
Truancy e { 
Total 10 1 


103 75 


jrand Total 68 





Even though the father is usually not with 
the child as much as is the mother, his in- 
fluence is significant. 

For an adequate study of the problen, 
ch of the above groups should be divided 
according to sex, It must be remembered that 
the age of the child studied will probably 

affect the incidence and type of problems 
found. The three groups reported here are 


too small to have been divided according to 
e age levels of the children. 

Group 1, the rejected group, 

argest number of aggressive behavior reac- 


has the 


tions per child. This agrees with the re- 
sults of Figge (2), who found that children 
of rejecting mothers showed more aggressive 
and rebellious behavior than the control 
group of nonrejected children. 

The entries on the large chart suggest- 
ed the association of enuresis with rejec- 
on by both parents if estimated overprotec- 
ive attitudes were considered as disguised 
jection as it is defined in this study. In 
ourteen of the thirty-four cases in Groupsl, 
2, and 3, enuresis had been a part of the pa- 
tient's experience. Seven of these cases 
were Classified in Group 1 and five inGroup2 
These twelve cases were boys whose fathers 
were rejecting them and whose mothers were 
rejecting them openly or in a disguised man- 

The other two cases of enuresis were 


_~ 


@® + 


> =e 3 oe? oF C 


| months. 





l. In this discussion cases of past and present enuresis are 
counted. 


The age range of the cases of pres- 
ent enuresis was from five years, fivemonths 
through eleven years, six months with the 
exception of one boy of three years, two 
months. Seven, or 63 per cent, of the elev- 
en. boys in Group 1 had enuresis as part of 
their developmental picture; six were still 
manifesting this problem at the time of 
Clinic study although with three it only oc- 
curred occasionally. Five, or 55 per cent, 
of the boys in Group 2 had enuresis; four 
had overcome the habit at the time of the 


| study. 


Group 3, with mother's attitude 
tive and father's positive, has the great- 
est number of nail biters, seven of the 
twelve children having this habit. In Group 
1 five of thirteen children have this listed 
for them. Only two of the nine children in 


nega 


Group 2 are reported to bite their nails. 


Groups 1 and 3 have one constant factor, the 
mother's frank rejection of them. ‘Twelve of 


| the twenty-five children in these two groups 


bite their nails in contrast to two of the 
nine children whose mothers are overprotec- 
tive. Since negative attitudes are defined 
as evidence of friction and irritation, 
these results would agree with those of 
Viets (12) who found nail biting associated 
with tension in the home. 

Six of the thirteen children in Group 1l 
and four of the nine children in Group 2 
have school work poorer than ability would 
warrant checked against them, whereas only 
one of the twelve children in Group 3 is so 
reported. Although 44 per cent of the chil- 
dren whose mothers are overprotecting them 
are doing poorer school work than they might 
be expected on the basis of their I.Q.'s, 
which agrees with the findings of Shane (8) 
and Weir (14), still 46 per cent of the 
children in Group 1 present the same pic- 
ture. 

Five, or 55 per cent, of the nine chil- 
dren in Group 2 are reported to have or to 
have had a tendency towards daydreaming, 
whereas only one child in Group 3 and two 
children in Group 1 have such a record. Four 
children from Groups 1 and 3 and five from 


included, whereas in Table V only present enuresis is 
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Group 2 are reported to have an inability to 
get along with children. The groups seem to 
be similar in this respect. Seven of the 
eleven boys in Group 1 are reported to lie 
defensively, whereas only three of the nine 
boys in Group 2 have this listed and only 
two of the six boys and one girl in Group 3 
have this problem. Six of the eleven boys 
in Group 1 have stealing checked, while only 
one boy in Group 3 and three in Group 2 have 
this record. 

The findings presented are merely tenta- 
tive and suggestive of the value of further 
research of this type. A greater number of 
cases should be analyzed and divided into 
groups not only according to the attitudes of 
both parents but according to sex and age 
levels. A detailed analysis of the case rec- 
ords of the cases in any one of the various 
groups could profitably be undertaken as a 
research project. 


LIMITATIONS OF THE STUDY 
The analysis of the disagreement between 


two workers using the guide showed the need 
for making certain improvements in it. The 


results of the study are, of course, affect- 


ed by the weaknesses of the guide. The iden 
tification of overprotective attitudes needs 
further specialized study. 


Some of the case records used were com 


piled as long ago as 1923 when clinicians 
were not as conscious of the importance of 
parent-child relationships in the study and 
solution of children's problems as they were 
later. Some of these records contained in- 
adequate material for estimating the par- 
ent's attitude. As a result, instead of har 
ing data from approximately 100 cases, the 
number dropped to sixty-four when all the 
cases in which the attitudes were rated zero 
were omitted. This fact was not discovered 
until all the experimental work was complet- 
ed. 

When the sixty-four cases were divided 
into fourteen groups according to all pos- 
sible combinations of mother's and father's 
attitudes, the number in each group was too 
small for the findings to carry much weight. 
The results do show, however, that further 
research in this direction would be worth 
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SUMMARY AND CONCLUSIONS 


The purpose of the study was twofold: 
(1) to develop a technique for the classifi- 
cation of cases according to the indicatio: 
of the parent's emotional attitude towards 
his child, and (2) to classify approximately 
100 cases by means of the technique developed 
making a comparative study of the age, se) 
and problems of the children whose cases 
fall in the various categories according 
the parent's attitude. 

Fifty-five statements referring to par 
ental responsibility, methods, and reac- 
tions in handling the child were selected 
from 589 statements of parents! reactions in 
twenty-one cases of problem behavior in chil 
dren. These, with thirty-seven additional 
statements for identification of overprote 
tion, were rated by three clinicians on the 
scale 4+, 0, 4. Statements which did not 
meet the criterion (any percentage greater 
than 50 per cent plus three times its prob- 
able error) were rejected. 


Study of Ninety-Four Selected Cases Analyzed 
by Means of the Guide 

From the files of three closed demon- 
stration child guidance clinics, ninety-four 
cases were selected in which (1) there were 
no gross physical defects recorded for the 
child, (2) both parents were living in 
home at the time of the child's reference t 
the clinic, (3) the economic status of the 
family was rated comfortable at that time, 
and (4) the child's I.q. was over 85. The 
children's problems found in each one of 
these cases were recorded on a composite 
list of problems compiled for this purpose. 
Data concerning the child's age, sex, I.C., 
nativity, and race and data concerning the 
nativity of the parents and the religion and 
economic status of the family were collected. 
The ninety-four cases were compared with 
1,195 cases of the three clinics which were 
studied for a report of the work of the den- 
onstration clinics. The selected cases were 
divided into fourteen groups according to 
all possible combinations of attitudes o 
both parents as assigned by the guide. 
childrents problems occurring in the cases 
assigned to the three largest of these groups 
were studied. 
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masturbation, night terrors, 
i je Allowance be made for 
ssible differences in recording and sum- 
arizings these problems. The selected group 
a higher percentage of school work poor- 
han ability would warrant. 
2e In sixty-four cases, 50 per cent of 
e mothers were estimated to have a nega- 
tive attitude toward the child; 42 per cent 
* the fathers were so rated. If the guide 
has been successful in identifying cases of 
overprotection due to disguised rejection, 
per cent of the mothers were rejecting 
ileir children. 

3. Enuresis in boys appears to be as- 
sociated with rejection by the father accom 
panied by rejection or overprotection by 
the mother as the attitudes were estimated 

the guide. 

4. The greatest number of withdrawing 
problems per child as well as the greatest 
number of all problems per child is record- 
ed for the group that is overprotected by 
the mother and rejected by the father, ac- 
cording to the guide. 
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| parent 


the studied cases of Clin- 


The smallest number of withdrawing 
per child is reported for the group 
in which the mother's attitude negative 
and the father's positive. The average num- 
ber of problems of all types per child is 
smaller for this last group than for either 
of the other two groups studied and for the 
total group of ninety-four children as well. 
6. The group of children judged to be 
rejected by both parents has the greatest 
number azygressive behavior problems list- 


ed for 


De 
problems 


is 
~* 


of 
it. 

7. If all the rejecting mothers were 
studied in one group, the differences between 
the groups divided on the basis of different 
attitudes of fathers would not have been ap- 
and the points made concerning enure- 
sis would not have been observable. 
Conclusions 

1. There was a nucleus of agreement 
among the clinicians in regard to the indi- 
cations of parental attitudes in certain 
types of parental behavior sufficient to jus- 
tify the construction of the guide. It is 
possible by the method used in this study to 
find areas of agreement and areas of dis- 


| agreement among Clinicians. 


In view of the subjective elements 


5 
we 


| deliberately retained in the guide, chiefly 





| 
| 





| titude, 


in the decision whether a particular item is 
a significant indication of the parents! at- 
there is a high degree of agreement 
between two raters using the guide independ- 
ently. This may be due in part to the simi- 
lar factors in the training of the two rat- 
ers. This should not minimize the value of 
the guide, as it is intended for use on case 
data by persons trained in clinical work with 
children. The high degree of agreement ob- 
tained with the method in a developmental 
stage would incicate that further refinement 
of this method would be profitable. 

3. It is difficult to gain an accurate 
estimate of the validity of the guide be- 
cause of the limitations of the data used as 
an independent criterion. Rough as the only 
available estimate of validity is, it points 
to possibilities for developing objective 
means of regularizing subjective judgments 
of material so complex that certain subjec- 
tive elements need to be retained. 

4. The selected cases represent a group 
of children for whom economic stress, the 
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broken home situation, gross physical de- 
fects, subnormal intelligence, foreign 
origin, foreign parentage, and membership in 
the colored race were not major causative 
factors of the problems which resulted in 
their being referred to a child guidance 
Clinic. In spite of this fact, the selected 
group is more like the studied group of Clin- 
ic B than it is different from it in the in- 
cidence of sixteen problems for which chil- 
dren are frequently referred to child guid- 
ance clinics. 

5. If the guide has been a 


instrument in identifying cases of 
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s attitude is rate p ve irresy 


of the cuide found in the record. Li 


f the sex of é ent. This grour | by entering the number of the page on which 

problems per chil han either of on the proper line of the chart. If 
group as listed from the Physical Exa 
od oftener j as Ph. 1 or 2 or whatever its age number 


f an item is selected from the Psychological 


parents’? mination, place a Po before its nage number; 
. h ued 4 "y mi . 7 . Cc . ana , 
more ag- rom the Psychiatric Examination, a Pi; and fy 


T 
Le 


reatment, a 
8. List every item every time it occurs 

the record. If you decide that it is not a s 
nificant indication of the parent's attitude, 
draw a line through the entry on the chart. 
you have difficulty in deciding, list it with a 
question mark, place a pvenciled check on the mar- 
gin of the record and go back to the item after 


you have read the entire case. 


9. Do not make more than one entry on the 





either parent 


way 


ly ems which er specifi 


her or mother or to a particular 


which took place long ago, dis 
and behavior 


which charac- 


reaction to the child at an 


development are 


+he 


question. 


off the 


Final Estimate 
nary Instructions.- 
ver the guide with 
to be sure that no 
en omitted. 


look over the 
ed on the chart to see 
light of the whole case 
seem to be significant indications 
emotional reaction to the child 
items, such as "a child 
nathetic means of gaining 
narent spanking a child" whi 
seldom and only because parent regards 
iitional method, which throw a false 
otherwise clear picture. f a nega- 
listed for a parent when most ofhis 
on the positive side or if 
s listed when most 
he negative side, think over the 
of that incident and decide whether 
an isolated occurrence that is 
picture of the parent's 
or not some unusual circun- 
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under key 
being evidence 
relationship as the 
always the poss 
tional 
stance, in 
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cases in whic 


me case "being with the m 


lecidir 
> inhit 

ep in mind 
ements list 
always 

egative 
may » there is 
finding 
do not. For in 
ther" 


excep- 


and "liking to help her", both positive 


ion of the clinicians, 


oints according to the consensus of opin- 


were not indicative 


of the existence of affection on the moth 


er’ part as she was c 
attention 
P 


where the moths tried 


sex information, it was merely a part 
a pattern of overprotection and an 
9ther to 


on the part of the 


tion. 


learly neglecting t 


J le 


s 
child and his “tion was a bid for her 


anothe 2.) é 
anc r case, 
to ’ child 
ba 
attempt 


io the things 


that a modern mother should d is im- 


portant that the worker make exceptions to 


these directions when 
sary. In doubtful in: 
should be recorded 
information for cha 
should be rated 0. 
S. If all 
de, assign the rating 
ve category in which 
» om, OFT 4-. Absence 


‘ } fine 
fference in the final 
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suggested in I 
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ere are ent rj 


ive sides of 
silities for 


A. 
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. case 


containing inadequate 
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If the ajority f the entries on the 
are learly n the negative side, 
re rd the case as belonging in the 
most extreme negative category in 
whict n item is entered. When, how- 
ever key point have a positive 
ti which points to a real affection 
for e child, place the case in the 
r ir | issed under C. 
If the sitive and negative entries 
ire about evenly distributed (i.e., 
if the parent's reaction to the child 
acillate etween fondness and irri- 
tation, t f which seem genuine) 
a ign the ratings f the most extreme 
sitive category in which there is an 
antry and the st extreme negative 
sategory in which there is an entry. 


negative 


extreme 


entrie 


entries, assigr 
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the ratings of the 


ne t extreme nega- 


abel it ambivalent. 
f l the case ire 
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t r a picture of 
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rm afuse requests. 
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s, five 
+ y . ras 
arber's f 
far is ther to 


te ears) 1lwa wanting his 
o help him dress, and she often 
though at present she states that 

joes it on tl morning when he has 
ady at i; t ’ l Ke 

ee; r ame be with child. 
patient (thirteen years) sleeps 
During the immer, however, he has 
eping in th ame room with 

it on a te bed. The patient 
é ther t { wn with him at 

r excuse t t when he had 


TLICAITAT Pn 
NTAL EDL 


VA ine 








8. 





IC AMT ON 
wa LUN 


Volume 








ly sleep if (fathe 
would lie down beside her (when she wa 
little girl). 

She (eleven years) had gained wei 


‘ oe os 
She would on he 


Her personal hygiene was better alth 
she still slept with her mother. 


Parent spends all possible time with ct! 
Whenever he (father) is away, she 
(patient) hangs on to him when he returr 
and likes to be with him on Sundays, ¢ 
with him to the garage and on errands 
“he neighborhood. She always likes t 
store with him. 
Her mother is a nurse and whenever 
a case, Mary goes with her. 
His mother goes everywhere with 
seventeen years). Even when he takes 
girl to the movies she goes along. 


to the 


is on 


Score 3+) 


Parent "pushes" child. 
Her mother wants Isabel to be a 


er; he (father) does not force her tx 
her lessons as soon as she comes home. 
thinks child should have some time to 
She (mother) is going to push her ahe: 
(in school). 

The mother feels very strongly +t} 
the child must accomplish what she her 
has been unable to do and mist attair 
higher social position than her own. 

Her father made her vractice n t 


for four or five hours a day, 


violin 


became very 


tiresome. 


that 


special privil 
ecial privi 
times w 


Parent gives money, toys, 
Her father gives her s: 
leges and extra money, even at 
mother has definitely refused then. 
H. is given money to end wh 
she wants it. She has no regular allow 
but they are generous in giving 
Her mother supposes she gives 
she aly 


ner 


er 


5} enever 


4+ 
ance, 
money. 
money 


nad money. 


every day. Teacher says 





Parent does not want child toleave f 
n. 

Her father said he could not 1 
Isabel home alone, that she might be 


frightened, (so he never takes his wi 


ati 


out in the evening). 
The father is quite opposed to tl! 
idea of sending L. to the convent. T 


matter of summer camp was broached, 
Mr. B. was not very enthusiastic as 
wished to keep the child at home. 


a 


Parent spends time with child, playing 


or amusing child. 
Father takes time from his 


#7) ~ Far a n” 
t read to the children for an I 


own wor 
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her explains 
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Parent 


siders harmful. 


protects 
His mother 
the....Junior H get hi 
his associates. 
When the neighborhood 
dirty stories, the mot! 
group into the Knights o 
of the vows of which was 
Parent makes effort t 
Gition by carrying out recor 
Her mother was faithful 
the child to the clinic and 
daily treatmen home as 
She thou she would h 
so the children would have a 
to stay. 
G. has heen more regul 
ance. Even on a day when i 
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tinuously, her father brough 
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Ov begar te 

er organized 
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school. (Teacher had reported frequent ab- 
sences previous to clinic study. Her mother 
did not show any interest in school prob- 
lems.) 


Parent cares for child's physical needs. 
The mother takes an interest in her 
her children, looking after their 
physical needs particularly. 
Meals are served regularly and the 
Cleanliness and care of the children sur- 
finds in the ordinary home. 


home and 


passed what one 


financial support. 
provides well for his fam- 


Parent provides 

The father 
ily. 

He has always earned fairly good 
wages, seems to have a comfortable home, 
and is very generous with his family. 

The mother has taken the sole responsi- 
bility for the children (although separat- 
ed for several years, with no divorce and 
no separation allowance). 

The mother has supported the children 
the first (after her husband's death) 
in a store and, for last 
running one. 


from 
by working 


six years, by 


the 


provides advantages. 
patient to 


Parent 
The 
Y.M.C.A. 
The boy was at 
days. 
There is 


TT, 
snere 


learned swim at the 


the Y.M.C.A. camp for 
ten 
a piano bought at 0.'s_ re- 
is also a victrola. 

of her desire 
something of 


the girl 


quest. 
Her mother speaks 
the patient "make 

and is trying to giv 


give 
she 


to 
her- 
ada- 


have 
self" 
vantages which lacked, 
spends time with child training, 
or helping with lessons. 
mother helps him with his 
every day school. 
When the worker asked the mother 
the father played with the child, she said, 
"Not exactly play. He teaches her more." 
The father helps with the training of 
the children. 


Parent 
oh no 
teaching, 
His home 

work after 


1 
As 


(Score 1+) 


interested in child. 
father is as much interested 
the mother. 


Parent is 
The 
patient's welfare as is 


in 


(Score 1-) 


Parent nags child. 

The mother constantly reminds the pa- 
tient to breathe through his nose. 

The mother is constantly coaxing him 
to eat more. 

The father nags the patient for being 
slow. 





24. 


(Score 2-) 
Parent pays no attention to child, gives 
money, toys, or treats. 
The father shows no interest in his 
children. never takes them cut or 
gives them pennies. 


He 


Parent spanks child, whips child. 
(History gives no qualifying state- 
ments as to how severely or frequently.) 
After sex misconduct, the child was 
whipped, 
Her father does not whip or 
much, but her mother does. 
The child has been spanked since he 
was eighteen months old. 


scold 


Parent does not provide advantages, specia 
education, etc. 

When private school was suggested 
as a means of remedying Betty's school 
problem (it was within the means of the 
family), the mother said, "If I were go- 
ing to spend all the money I would rather 
send her to camp. Then she would be 
away for the whole summer and I would get 
a rest. It would be awfully hard for me 
to have tc take her to school every day." 


spend time with child. 
feels that she has not 
strength to do it right 
patient). 


Parent does not 
The mother 
the time or the 
(discipline the 

Brother: He (father) was very 
studious. He did not like to be bothered 
with any of us, but wanted to study and 
read all the time. He was somewhat in- 
different to us. 

Neither parent wishes to spend any 
time to go with the children, but the 
mother sometimes will take the patient 
for a walk providing she insists strong- 
ly that she wants to do something. 

Parent neglects child; child's movements 
supervised. 

When the worker asked if the mother's 
concern might indicate a feeling that she 
had neglected the children, the father re- 
plied: "She hasn't realized that she has 
neglected them." But he changed this in- 
mediately to an emphatic statement to the 
effect that the mother had not neglected 
the children. 

Miss...., principal of the school, 
thinks the mother's attitude is wrong, 
that she has too many activities, has too 
many parties to look after the children 
properly, and that she is away from home 
too much of the time. 


Compares child unfavorably. 
The father always cites 0. as an ex- 
ample for the patient. He told the worker 
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with another 
their own to do, 
can feed herself." 


aie 


ents suggest that some friend 


: ir 
nz better than the patient in his 


w 


{s hard on child; holds him to stand- 
hich are not suited. 
he father expects the patient to 
to adult standards. 
The father is apt to be severe and 
y mean things and hand out, without 
scrimination, the punishment of staying 
because of trivial misconduct. 
The parents demand immediate obedi- 


from the children. 


Th states that she never 
nges her mind, but the boy does not 
em to know this and has told her that 
netime she might "slip up." 
The father has insisted that the pa- 
be whipped every time he has soiled 
lothing. 
If they fall down once in a subject, 
wants to take them out immediately with- 
giving them another chance. 


ent criticizes child. 
The father is particularly worried 
ause he thinks the boy is "yellow" and 
1 not stand up for himself. 
The mother says he has a "vile tongue" 
often curses her with a maliciousness 
is shocking. 
The mother frankly stated that the 


want 4 
evict cniic. 


talking of drownins 
he mother replies 
ahead and do it." 

Prior to the visitor's call, hi 
mother had frequently told him that 
was going to tell Judge.....to have 
one come and take him away. 


Parent deliberately frightens child. 

The only things of which L. is 
afraid are a dark room, worms, and 
snakes. Last Sunday, when she was mis- 
behaving, her mother picked up a_ stick 
which resembled a snake and said: "If 
you are not good, I'll put this snake on 
you." L.'s lips became blue and she had 
an attack of hysterics. Her mother said: 
"I know I should not have played such a 
practical joke on her, I knew that she 
was terrified of snakes, but I didn't 
think it would have such an effect." 

Within the last two years, she 
scared him by telling him that his con- 
duct caused her heart trouble and she 
feigned a heart attack or dying spell. 
He would become very upset, cry, and try 
to do everything to revive her. 


Parent locks child away in closet, basement, 


outside house. 

His father used to lock the patient 
in a closet and refuse him food. 

When things do not please her, she 
says, "I'm going to move." She screams 
and stamps her feet when she says this. 
Once when she had made this remark, her 
mother put her out of the door, locked it, 
and would not let her in until she said 


boy was sissy. she was sorry. 
His mother sometimes talks about the He has locked her down cellar. 
patient's conduct in presence of neighbors 
and tells how hard he is to manage. Parent wants to put child away in military, 
reform, boarding school, convent (for dis- 
Parent does not make an effort to improve sipline, to avoid trouble). 
child's condition--by consulting or codper- His mother spoke of the advisab 
4 


4 
ating with specialist (doctor, teacher, of placing the boy in some military bos 


clinic, etc.), does not help with school ing school where he would be entirely 
work. his own with other boys and at the same 
The father sees no reason why L. time be away from home and the co 
suld not return to the clinic except with adults which he has at tt 
hat his wife does not want to be bothered 
mother has not kept appointments or 
L. to the clinic. The case was 
closed because of lack of codépera- 
the mother. 
er mother has not called on teacher 
suggested at clinic), pleading lack 
She did not have time to help 
with her reading. 


+imo 


spend 
that she was not very 


calm disciplin 


threatens t 


institution. 
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Parent threatens to report child to author- 


ity. 

The parent threatens to turn the 
over to authority. 

The father threatens to have the pa- 

tient arrested. 

Prior to the visitor's call, his 
mother had frequently told him that’ she 
was going to tell Judge.....to have some 
one come and take him away. 


child 


Parent reports child to an authority. 

The patient is not a school problen. 
The only time he has been taken to. the 
principal's office was at the mother's 
request when she complained about his 
staying away from home. 

Twice when the patient came home at 
midnight, his father and brother 0. took 
the patient to the police station. The 
patient was very much frightened. 

The mother reported to the father 
(who habitually beat the patient brutal- 
the patient had been skipping 


sons. 


ly) that 
her 


(Score 4-) 


shortcomings. 

that the father 
boy. The father ad- 
his dislike of the boy every day. 

ie boy is unrea- 
rgetful, argumen- 


ect for right 


mainly 


states 


sees 
»ther 


no good in 


Parent 
The mc 


the 


The mother thinks tt 


sonable, domineering, 
tative, and lacking in r 
if others. 

His mothe hinks he 
is not 


has "pn 


xf character"; he popular because 


if his "sassy" tongue. 
' 


The father cannot see 


the 


yne good quali 


patient. 


admits 


ty in 
some good 
jirect- 
care- 


1as 


them 


~ So a Te » | 
She that Isabel 


points, not mention 
ly; she selfish, lazy, 


less. 

severe punishments. 
occasion 
a corner 


Parent uses 
In one 


the mother had _ the 
r three hours; 


but the 


patient kneel in 

he cried 

effect soon 
At another 

(patient's) hands 

him. 

He (father) has beaten patient so that 

has been bruised all over. 

He (father) loses his temper so that 

he is almost beside himself when he beats 


begged to get up, 


off. 
time, he (father) 
¢ 


the fire 
un iY 


and 
wore 
held his 


over o> punish 


she 


them. 

She (mother) used to tie them toa 
with a clothes line. He usually got 

whippings, as he would scream un- 


table 
several 
til released. 


| 
| 
| 
| 


| b. 


| 
| 
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42. Parent deserts child. 


The father deserted the family. 
said he was going to collect money fr 
his parishioners. Later the mother f 
he had gone on the train. He had plan 
secretly to leave them. He wrote back 
telling merchants not to give the mother 
any articles in his name. He writes tp. 
the family about once a month; he has 
made no attempt to see the family in ni 
years. He has sent small sums of money 
several times. (He is a carpenter by 
trade now.) 


Parent evicts child. 

Her stepfather drove her out of t} 
house, saying she could earn her own liv 
ing. She has been doing housework 
since she was fifteen. 


ever 


Parent turns child over to an authority. 

Mr. O. (foster father and half- 
brother) had the patient arrested and 
temporarily committed to the Detention 
Home (because of continual truancy). 

The father had the patient arrested 
(because of theft and truancy) and a1 
lowed the case to be brought to trial. 


Parent puts child in military, reforn, 
ing school, convent (for discipline 
avoid trouble). 


Parent does not provide financial 

The father provided the family wi 
a very poor home and debts. 

The father deserted the family, 
planned secretly to leave them. He wr 
back telling merchants not to give the 
mother any articles in his name. He writ 

the family about once a month; he has 
made no attempt to see the family in 
years. He has sent small sums 
($5.00 or $10.00) several times. 


+ 


- os 
op L 


KEY POINTS 


Parent is 
The 


younger 


brother, nsity and 


put him 
The 


> 
mother beamed with delient 
on the 

proudly 


entered. She patted her head 
stroked her curls as she 


duced her to the worker. 


ntro 


Child likes to help parent. 

Ernest helped his mother considerab1) 
about the house always in a cheerful, will 
ing spirit. 

Her three wishes bring 
interest in fairy tales, 


sut a special 


oeesGOl , buggy, 





Suppiementea 
age grade was 
letics but is unable 


part because of lack of 


intereated. 
whi le hi s 


away, she 

he returns 
Sundays, going 
on errands about 
likes to go 


favorite. 
(patient). 
pat been his favor 
the two children. 
(patient) admits th there is 
partiality shown ae the two, 


the favorite. 


answer child's sex questions 
always been perfect frankness 


en mother and son on subject of sex. 


There has 


ia sOf 


The mother has attempted to give hin 
nformation. 


ks parent questions freely. 

His mother thinks he is an unusually 
-minded boy because he always comes and 
her about any "dirty" things he sees 

hears. (His sister has a sex problem.) 
"John is not ashamed" to talk freely 

his mother (about all the sex information 

1ad been given by his companions). 

t les him. 

Ye (father) ¢ own childhood in 

- He was always in mischief and saucy, 

is mother was always thrashing, though 
often for things that were not his 

ly but I 


. + 
aren 


is pleased that child resemb 
2 


sees h 


"I lost my temper very easi 
all that." 

Two or three different times, the 
commented that 0. was much more like 


(patient) was like his moth- 


| T 
fle John (f 


« was not a problem.) 


(Score -) 


e _ a 
father? 


e\towar 


arent. 
ays a kind 
her father. 

duplication 
connection 
makes one 
ver 
her ) nS 


mother says he : ent) often 
1 ) 
or (mother) with aliciousness 
»cking. 
affectionate with child. 
is very demonstrative in affec- 
remarks on her father's lack of 
children. The mother herself 


affection 


much show 


esponds when the 


a marked fondness for 
_but shows no affection for 
iren (patient). 


Parent does not kiss, caress, and 


child. 

He has been somewhat hurt by mother's 
refusal to kiss him when he goes out, or 
by her refusal to hear him say his prayers, 
but on the whole, nothing makes a lasting 
impression. 

Evelyn throws her arms around my neck 
and nearly chokes me. I can't throw her 
off. I put her down and tell her she 
hurts me. 

The mother held the child suspended 
by one arm as she left the elevator, 
plunked her down on the floor, and gave 


her a little push. 
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preliminary experiments with eicht 
the feasibility of planning maze 

with children as young as two years 

was rather clearly demonstrated. 

was discovered that the sub- 


to be forming path=-selection 


~ 7+ 1 
9 +¥ 
] 


in one trial in a pattern which of- 
than one choice of paths 
true habits seemed to b 
1at they persist 
trials and over a period 
study has for its purpose 
stigation of this phenomenon, 
ise of a greater number of subjects 
iditional maze patterns. Accordingly, 
llowing specific questions were asked: 
Is it actually practicable to plan maze 
ies with young children? (2) Do young 
‘en rapidly establish path-selection 
in mazes which offer more than one 
> the exit, or are they variable in 
path-selection behavior? (3) What 
show relationship to maze path-se- 
n behavior‘ 
A review of the literature on the sub- 
of learning in young children (17) dis- 
es the fact that the body-maze, in spite 
extensive use in the field of com- 
tive psychology, has been used in only 
investigations with young human _ sub- 
s. Hicks and Carr (10) as early as 
used five blind-folded children eight 
hirteen years of age in a comparative 
y with adult humans and rats. The maze 
he human subjects consisted of wires 
tched to form paths and culs-de-sac. In 
iel] us itht five-year-old 
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Jescribed by 1 

closely resembles the 

ent investigation. More 

(8) has used a few young chi 2n in 
ing the double alternation problem with 


|mans. He was unsuccessful in building wy 


the habit with two subjects below the age 
of five years. Davis and Batalla (6 nave 
quite recently described an outdoor body- 


| maze for children, which has been used in an 


extensive piece of work just reported by 
Batalla (1). The data collected, however, 
have been analyzed with regard for manifesta- 
tions of "insight", the findings concerning 
habit formation being la sly untreated. The 


work very Clearly demonstrates the feasibil- 


ity of planning certain types of maze studies 
with children as young as thirty months of 
age. It also indicates that children, wher 
introduced to two short d one long path, 
eliminate the lone one and choose one of the 
two short and equidistant paths. The data 

do not state the number of trials necessary 
to build up a path-selection habit, hence it 
cannot be compared with that presented here- 
in. 

Few comparable studies have been found 
using animals. Buytendijk (3) investigated 
the acquisition of habits in birds using a 
quadruple choice situation similar to the 
one herein described. Schut (11) repeated 
and extended his observations. They found 
that their subjects very rapidly built up 
habits of selection which persisted, often 
without error, and also that these habits 


| could rapidly be altered when the food-com- 
| partment was chanced. As e work was not 


| evidence learning 


of situation. 


e 


of Dr. Orvis C. 
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Although large broken field mazes have 
used extensively by Shepard (12), the 
of Dashiell (5) on direction orienta- 
tion is more similar to the present study. 
In a small broken field pattern offering 
twenty possible paths to the exit, he found 
rats selecting the center and more direct 
paths oftener than those along the sides of 
the enclosure. In fifty trials, two each 
day, he did not find them forming a one- 
path habit. Dashiell suggests a "forward- 
going tendency" as a probable explanation 
for what he had previously termed "direc- 
tion orientation.” The evidence for assum 
ing this tendency to be operative has re- 
cently been strengthened by Bayroff (2). 

Using a similar though larger maze, 
Gengerelli (9) found that rats soon drop 
the forward-going direction when the result 
is a longer path to the food box, and adopt 
a diagonal short cut. He suggests the 
principle of minimal behavior as an explana- 
tion. The same phenomenon is considered un- 
der Wheeler's (16) "law of least action." Of 
interest is the fact that Gengerelli's rats, 
unlike those used by Dashiell, formed what 
appear to be path habits in an experimental 
period of nine trials. It would seem that 
the number of trials per day was the differ- 
entiating factor in these two experiments. 
Of further interest are Gengerelli's find- 
ings concerning motivation. With subjects 
who had been allowed to eat to the point of 
satiation, no constant path or direction of 
behavior was found. Rather, the rats in- 
dulged in random exploration. 

Although these studies present little 
data which can be termed comparable to the 
findings of the present study, their results 
are suggestive in interpreting the findings 
herein described. 


been 
work 


APPARATUS 


During the course of the investigation 
three experiments involving three maze pat- 


terns were carried out. The patterns used 
were (1) a small broken field maze referred 
to as pattern BF; (2) a quadruple choice 
maze, pattern QC; and (3) a triple choice 
maze, pattern TC. 

The maze itself was a multiple-unit 
system consisting of frames 4 feet square 
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constructed of 1 1/2 inch blind stock 
covered with unbleached muslin. Throuy! 
bottom of each frame, 1 foot from either 
were driven two nails by means of which 
units were held stationary in 1/8 inch ho} 
bored in the floor. Patterns could be 
changed by the boring of additional holes, 
At the top the units were fastened by 

of large paper clamps to five parallel wires 
spaced 2 feet apart. These wires, 14 feet 
in length, were fastened at one end to the 
wall of the room, and at the other to a so] 
idly braced framework. The maze proper | 


and 

> 
une 

ana 
wil 


the 


thus limited to a space of 8 feet by 14 feet, 


The ends were covered with the same materia) 
as was used on the units. 

The experimental room was 12 feet 
width, thus allowing for a 2-foot space on 
either side of the maze which might be said 
to correspond to a starting and finishing 
"box." Fastened above the solid framework 
forming the one end of the maze was a screen 
2 feet by 8 feet constructed of common door 
screening given two coats of white enamel 
and backed by three layers of black cheese- 
cloth. All observations were made through 
this screen. One indirect lighting fixture 
in the center of the ceiling containing a 
150 watt bulb furnished the only light dur- 
ing experimentation. All doors were closed 
and blinds for the two windows drawn at all 
times. 

Figure 1 on the following page shows 


in 
if] 


the experimental room and pattern BF in posi 


tion. It will be seen that all pathways 
were 2 feet in width and that ten possible 


paths to the exit were present, paths A4 and 


o 


1c involving the least possible number of 
turns. All paths were approximately equal 
in length. 


EXPERIMENT WITH THE BROKEN 
FIELD MAZE 
were 


The subjects for this experiment 


Io 


twenty-five children from the preschool 1a>- 
oratories of the Iowa Child Welfare Research 


Sur 


Station. The mental age range was from * 
years, two months to five years, ten months 
the chronological age range was from one 
year, eleven mcenths to four years, three 
months. Mental ages were derived by means 


of the Kuhlmann-Binet scale with the exception 
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three of the older children who were giv- 

he Stanford-Binet test. All tests. had 
riven within a period of three months 
ime of the experiment. Mental 


orrected to the date of the ex- 


PY 


Seven of the subjects had had previous 
experience, having been used in the 
preliminary work. For them the procedure 
followed the course taken earlier. The 
child was obtained from the laboratory play 
troup located adjacent to the experimental 
building and conducted to the "starting box’ 
by the assistant, who immediately stepped 
behind the observation screen. The experi- 
menter drew on previously prepared blanks 
the pattern of the path taken by the child, 
noting time, verbalizations, and other reac- 
The stimulus-object was a small toy 


mar 


tions. 
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first five 
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varied 


+} e a on 
deemed ver 


of 


trials was 
rreater 
the remainder of the experiment. 
bility of behavior appeared during the 
five trials, ten trials were required. 

Since small china dogs appeared to be 
the most popular toy in the assortment, and 
also possessed the advantageous feature of 
reducing play between trials and keeping the 
interval more nearly constant, they were 
used as stimulus-objects with the inexperi- 
enced subjects. The child was brought to the 
adjoining room, shown five small empty boxes 
and one toy dog, and told that the game was 
to find the dogs for the boxes. The subject, 
as he stood at the entrance to the "start- 
ing box", was then allowed to see the dog 
placed on a chair at the opposite side of 
the room. On the first trial only, he was 
conducted to the actual entrance of the maze 
and told to "find the dog." 

Retests were given one week later to 
twenty-one of the twenty-five subjects. 


trials sed 


number 


. The data concerning learning on the form board are not considered in this study. 
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Maze set 


Figure 2. 


Jccasionally subjects were not available at 
that time, but the majority were tested on 


the seventh day. In order to determine 
whether the subjects would react as if toa 
new situation or would continue in the path 
previously taken, the exit was blocked and 

a new one opened. With eleven of the sub 
jects blocked trials were run immediately 
after the retest, both dogs and other toys 
being used. From the number of subjects who 
had already had retests, it was possible to 
obtain seven for the blocked trials. 

For these blocked trials the child was 
conducted the first time to the start of 
the maze proper through door X (Figure 1), 
the original starting box being blocked at Y 
with one of the maze units. The previous 
exit was blocked with a unit 2 feet in width 
and unit E was removed, thus making possible 














for one of the preliminary patterns. 


a short cut through path 1 directly to 1 
toy, now placed on a chair outside the new 
exit. By looking down path 1 from the 
trance of the maze it was possible to note 
that unit E had been removed, but the chair 
and toy were not visible. As selection 
the new path involved a radical change ir 
behavior, a criterion of three out of four 
trials was considered sufficient to indicate 
the child's perception of the nature of the 
change. 


RESULTS AND DISCUSSION OF EXPERIMENT 
WITH PATTERN BF 


Constant Path-Selection Behavior 

The path-selection behavior of the su! 
jects used in this experiment is: shown in 
the tabulation on the following page. 
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lection of the previously taken path.-+ It 
must be therefore, that the habit 
is formed largely in visual terms, although 
other factors may possibly be operative. 
Although the predominant selection of 
A4 cannot be explained from the data at 
it seems possible that both it and the 
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TABLE I 


PATH-SELECTIONS OF VARIABLE SUBJECTS 
































Experienced Inexperienced 
| Subjects t Subjects 
Trial | F797 | M799 | raoe =| «Fal a usos)6= | Fa38 M713 F722 F692 
} LB2C3B4 1B4 | AZB1C A3C | A2B3C 1B4 1B3C A2B1C A3B4 
2 1c 1B2C 1B3C AZB4 A2B3C AZB4 1B3C A2B3C A2B4 
3 1B3C 1B2c—Cfst—=“‘é«édzL‘iRB4: | A&C | 1B3C A3B4 1B3C 1B2C A2B4 
4 | 1Re2c 1B2C 1B4 | A32c | LB2C A2B3C 1B2C 1B4 A2B4 
5 LB3C 1B2Cc 1B4 A1C |  1B2c 1B2C A2B3C ALB4 A2B4 
6 1B2Cc 1B2C ASCIB3C| A2C | 1B2c | A2c 1B3C A4 A4 
7 1B4 1B2c 0=—| «SC A2B4 S| A | 1B2c 1B2C 1B4 1B4 A4 
) 1B4 1pec | A | 1c 2c 1B2C 1Bct 1c A4 
9 1B3C 1B2C 1B4 | A3c 1B3C 1B2C 1c 1B2C A4 
10 1B3C APB3C | OAS | ASB4 1B2C | ARBSC 1B2C A4 Aa 
11 |1p3c | pec | 1p4 | aAzB4 AZB4 Ae AZC A4 
12 | 1B3Cc 1B2c A4 | A4 A3B4 1B2C 1c A4 
13 | 1Bac 1B2c —C,_—s« A SB4 AZB4 AZB4 1B2C 1c A3B4 
14 | 1B3Cc 1BeC AZB4 | A2B4 | A3B4 1B2c 1c 1B4 
15 | 1Rn3Cc 1c A2B4 | ASB4 A2B34 1B2C 1c A4 
16 1C 134 | ASB4 A3B4 
17 1B2C =O |_Cs«d1B4 | A3B4 A3B4 
18 wpec —C|_Cs«d1B4 | A3B4 A2B4 
19 | i1pec | 1B4 A3B4 A3B4 
20 1B2C | 1B4 | A3B4 A3B4 
a | 














the maze, selection would seem to be explain 
able in these cases in terms of the previous 
maze patterns traversed, all of which re- 
quired variations of that general direction 
of reaction. Further research in larger 
mazes is needed to answer the question. 


Variable Path-Selection Behavior 

Nine, or 36 per cent, of the subjects 
evidenced variable selection of paths from 
trial to trial. Table I presents the paths 
selected on test and retest. 

It will be seen that, with the excep- 
tion of subject F722, the tendency is clear- 
ly present to select one path more often 
than others in spite of variability. If the 
paths taken are studied with Figure l, it 
will also be noted that quite often they 
are similar in direction though not identi- 
cal. For example, trial 10 of subject M799 
represents the identical pattern of path 
1B2C which was taken on the previous trials, 
but it is one path deeper in the maze. This 
instance seems to have been the result of 
impetus carrying the subject past the usual 
path, plus reaction to the old pattern. Fur- 
ther study shows that this subject really 
manifests constant behavior with the ex- 
ception of trials 15 and 16, 





Comparison of Constant and Variable Sub- 
jects 








In attempting to account for variabil- 
ity in maze behavior, it should be borne in 
mind that the data include cnly nine varia- 
ble cases. Consequently, although the fac- 
tors determining variability may be indi- 
cated, analysis of their relative impor- 
tance is impossible. The six possible fac- 
tors which will be considered are mental and 
chronological age, previous maze experience, 
type of path selection, greatest speed evi- 
denced in maze, constancy of running time, 
and impetus. 

In making age comparisons, the data 
of the seven experienced subjects have been 
separated from those of the eighteen inex- 
perienced subjects. Five of the former, or 
71 per cent, manifested variable behavior, 
while two of them selected identical paths 
on all trials. The mental age range of the 
variable subjects was from three years, 
five months to four years, seven months and 
the chronological age range was from two 
years, five months to two years, nine 
months. No subject younger than the lower 
limit of this range was variable. The two 
constant subjects represented mental age 
values of two years, two months and three 














two 

ing in 
age was pres- 
older. 
inexperienced subjects, 
cent, were variable. 
was from four years, 
ten months and 


ree months AS no overlepr 
ental or chronological 
ariable subjects 
ehteen 
or 22 per 
r mental age range 
months to five years, 
-ir chronological age range was from three 
, six months to four years, one month. 
fourteen constant inexperienced sub- 
; ranged in mental age from two years, 
months to five years, five months and in 
ronological age from two years, six months 
to four years, three months. As overlapping 
P mental age was present in only four cases 
of eighteen and in only three cases out 
of eighteen in chronological age, the vari- 
! subjects are again seen to be older 
the constant subjects. 
Wnen all variable subjects are compared 
with all constant subjects, mental and chron- 
olotical age differences! are found as indi- 
sated in the following tabulation: 


were 
+ r ee e) 


four, 
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Subjects | Subjects 
. Showing | Showing 
Ag Constant | Variable | . | ° | sd 
Behavior | Behavior | | 
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wean | S.D. | Mean|S.D. | 
+ + T T T T 1 b t 
Chrono- | . a, | lan | etween 
logical | 2.88; .70 ‘ioe | 25 1.885 1 and .95 
| | 
Mental | 3.60 | 1.05 | 4.34|.84 | 25 | 4.154 | — 
| . 
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The above figures show that the variable sub- 
jects were significantly older in mental age 
than the constant subjects, and that’ the 
difference in chronological age approaches 
statistical significance. Thus all compari- 
sons indicate that the older children were 
more likely to be variable than the younger 
ones, It is of further interest that no 
Subject below a mental age of three years, 
five months or a chronological age of two 
years, five months evidenced variability. 
When the frequency of variability of 
the inexperienced and experienced subjects 
is compared, it will be seen from the pre- 
ceding paragraphs that 71 per cent of the 


| routes 





per cent f the inexperienced subjects 
manifested variability, Previous maze ex- 
perience would seem to be an operating fac- 
tor. 
It has already been pointed out’ that 

previous maze experience probably determined 
selection of center maze paths by the experi- 
enced subjects. Table I indicates that all 
of the nine variable subjects took center 
through the maze on the first trial. 
Since only two of the constant subjects used 
center routes consistently (five used them 
on the first trial) and since inspection of 


| the maze diagram shows that a greater number 


of choice junctions would be encountered by 
subjects selecting center paths, it would 
seem possible that variable path-selection 


| behavior may be a result of center path- 


selection. 

As it seemed possible that variability 
was also a function of actual time spent in 
the maze, several time values were compared. 
Calculations using time values are in terms 
of excess time above the least time on any 
trial plus two seconds. This procedure has 
been followed since speed in the maze de- 
pends not only upon motivation but upon in- 
dividual locomotor characteristics. Some 
children usually walk while others run, al- 
though by the consistency of their time rec- 
ords and by their facial and vocal manifes- 
tations of interest, motivation could not be 
judged as greatly different. It is assumed 
for the purposes of the present study that 
optimal motivation is represented by the 
trial or trials requiring the least time, 
and that motivation for any trial has. been 
relatively adequate if the time required is 
not excessive of two seconds over - least 
time recorded. 

When comparison is made between the 
mean least time values for the variable and 
constant groups, it is seen from the tabula- 
tion on the following page that the variable 
subjects evidenced a greater mean least time. 
The difference, however, only approaches 
Significance. A significant difference does 
show up when the per cent of trials after 
learning which contain excess time is compared 





l. In view of the small numbers in the groups to be compared, 


ference in means of small samples has been employed rather than other more widely used techniques. 
of the difference to the standard error of the difference is t; P is the probability value. 


the difference in the means is considered significant. 





Fisher's formula (7, p. 107) for the significance of dif- 
The derived ratio 
when P is .05 or less, 
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Subjects Subjects 
Showing Showing 
Constant Variable = . P 
zr Behavior Behavior 
r + r + + — 
; Mean §.D. Mean S.D. 
+ + + + t + - 5 —- — 
Least time 4.94 1.20 5.33 -71 | 25 | 2.057 Between 
el and .05 
Per cent of trials | 
after learning con- 
taining excess time) 13.01 | 15.12 25.37 | 21.24 | 25 3.886 on 





for the two groups. Learning trials are | eral direction orientation to the exclusion 
considered as being those which manifest a | of definite path or pattern orientation, 
steady decrease in time; trials which are no | Variability as a possible result of impetu 
longer decreasing in time are considered as | has already been noted. 





"trials after learning.” It is appreciated | Of further interest is the data of 
that this concept would be open to criticism | Table II, page 206, and the time curves of 
in difficult maze patterns, but it is be- Figure 3, page 205, based upon that data, 
lieved valid for simple learning problems, The curves of both variable groups are seen 
Per cent trials was necessarily used | to start lower, fluctuate more, and end 
rather than number of trials or total excess | higher than that of the constant inexperi- 
time, since the number of trials per sub- enced group.! Since it has already been 
ject was not kept constant. The variable pointed out that variability in five subject 
group is found to show a siemnificantly is not related to excess time, it follows 
greater mean per cent of trials containing that the higher time curves of the variable 
excess time. The statistical treatment, subjects are the result of those four sub- 
however, does not indicate whether the ex- jects who were inadequately motivated. 
cess time is a result of inadequate motiva- | is also apparent that the variable subjects 
tion or of variability itself. ualitative | adjusted much more rapidly to the situation 
treatment is needed, therefore. This fact argues for a quicker comprehen- 

I as already been pointed out that Sion of the problem. The drop, however, is 


five of the variable subjects had had previ- |} seen to be rather abrupt for all subjects. 


ous maze experience; three of them evi- 

fenced no excess time. Of the four variable | Relation of Time Values to Mental and Chrono- 
and inexperienced subjects, two showed no logical Age 

excess time. It follows that variability is | To determine whether time values in 

not necessarily the cause of excess time. general bear any possible relationship to 

It can only be stated, therefore, that vari- | mental and chronological ages, certain cor- 
ability of four subjects may possibly be relation coefficients were calculated. The 
explained in terms of excess time resulting | Pearson product-moment rormula was generally 
from inadequate motivation, and employed in used throughout this and the two following 
circumspection and exploration. This agrees experiments for, although but few cases were 
with the findings of Gengerelli (9) which | considered, the ranges were often too wide 
or the values too frequently of the same 


show that satiated rats do not set up path 

. habits, but instead are variable in their rank to render results obtained by the meth- 

' behavior. | od of rank difference other than spurious. 
The variable behavior of the other five | In a few instances, the technique of partial 


A 
the 
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subjects must be considered the effect of | correlation has also been employed with 

) other factors, such as comprehension of the hope of showing up factors of possible im- 
; nature of the situation with rapid explora- portance. It is appreciated that its 


tory selection of different paths, or gen- 
SSS..." 
- Rather than form a group of only two subjects, the two co 


- nent. 
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Figure 3. 


ise is seriously questioned when the cases 
are so few in number? 

Although some of the coefficients ob- 
tained may perhaps be considered as statis- 
tically significant, it must be remembered 
hat in addition to the small number of 
Sases many uncontrollable factors have en- 
tered into the final results, chief of which 
probably are changes in motivation. By 
change in motivation is not meant change of 
incentive, reward, goal, or stimulus-object, 
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Time curves, experiment BF. 


— ———- Experienced, 





F 


— Inexperienced, variable subjects 
—Inexperienced, constant subjects 


variable subjects 


but rather change in the effect of the sum 
total of stimuli impinging upon the sense 
organs of the organism and resulting in an 
altered response to the stimulus-object or 
situation. Most factors in maze studies 
offer themselves to control, but not until 

a means has been discovered of measuring and 
maintaining relative constancy of motivation 
will correlation coefficients concerning 
learning studies with children be of great- 
er than suggestive value. 


l. Fisher's table (7, p. 176) for different levels of significance of correlation coefficients when the samples are 


small has been employed throughout. 
significant. 





Values of P not in excess of .05 indicate the correlation may be regarded as 
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Table III shows these correlations with 
their P values. It will be seen that 
are insignificant except those related to 
excess time on first trial for the inex- 
perienced subjects. Partial correlation was 
used in the two combinations where 
correlations were high. Although both men- 
tal age and chronological age were held con- 
stant, in each case a lowering of the cor- 


relations resulted. 


correlation coefficients, time spent in 
maze bears little relation to mental or 
| chronological age except on first tria 
| untrained subjects, where it is shown 
| the older subjects possibly adju 
| rapidly. 
There is another way 
| this finding is valid. 


On the basis of 
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tabubulation it can be seen that 
ects of the constant inexperienced 
aving the youngest mental and chrono- 
1 ages, when compared with the five 
subjects, show greater mean least 
values and greater mean excess time on 
and second trials of the first test. 
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+h aac 
tne cas e, 


former path habit. This was not 
however. It will be seen by inspection of 
the following tabulation that the mean 
chronological ages and mental ages are com- 
pared, insignificant differences are found 
between both. Mean difference in least 
time is also negligible. 
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63 
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Mean 
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time 
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Excess time 
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time 
trial 
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seconc 
Fxeess 
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first 
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Five Oldest 
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experienced 





ifferences on the first trial of the 
t are less apparent. When the P val- 
of these differences are determined, 
r, they are all statistically without 
ieonificance. It would seem then that even 
ong subjects who evidence similar maze be- | 
ior and who have had the same type of 
training excess time and speed bear little 
relationship to mental and chronologica 
re. The small size and range of the group 
ly prohibits further analysis, but 
suggests the need of further experimen- 


saver 


havior on Blocked Trials 


When the blocked trials are considered, 
the eight subjects who failed to. shorten 
the maze distance by taking the new direct 
route over path 1 may be compared with the 

ven Subjects who took the new route after 
from one to five trials. For the latter 
oup, correlation coefficients were deter- 
ined between number of trials required and 
ental and chronological ages. The correla- 
tion with mental age, -.24, showed no rela- 
tionship. The correlation with chronological 

-.65, was higher though also insignifi- 


iy 





If age was an important factor, a sig- | 
nificant difference might be expected be- 
tween the group which shortened the distance | 

1 the group which continued in their 


an 





Eight Subjects Who 
shorten 
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Who Shortened 
Distance 


Failed to 


Range Mean Range 


Mental age 
Chronological 
age 

Least time 





When per cent of trials after learning 
containing excess time is compared for the 
two groups, it is seen the which 
shortened the distance has a hig) mean. 
The difference, however, is ati 
insignifican This is shown in the 
tion given 
differences 
influential. 
time the 
insienificant. 

When this same excess 
correlated with mental age for ail 
an insignificant correlation of .26 is 
found. Correlations with chronological ag 
show a slightly higher value (.41) which, 
however, is not statistically significant 
is greater than .1l. Evidently other 
factors than mental or chronological age 
determine speed of adjustment in this sitia- 
tion. 

Other factors which might account 
the different types of behavior were also 
considered. Of the two 
previous experience, one 
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Subjects 


Failed to 
Shorten Dis- 
tance 


Greater than .] 


Greater than. 


~02 





and the other failed. Both had been 
in the earlier tests. In 
of inexperienced subjects, varia- 
not be said to influence response, 
three who had been variable, two 
the route and one failed, Nor 
can importance be attributed to the fact 
that of the subjects were blocked im- 
mediately after the retest, while eight were 
blocked during a third test at varying in- 
tervals after being retested. Four of each 
group failed to shorten the route. 

One surprising result is that four of 
the constant subjects of the previous trials 
shortened their routes, two of them requir- 
ing but one trial to make the adjustment. 
only explanation for this finding seems 
of excess distance, 

In order to determine excess distance 
on the first blocked trial, a small piece of 
transparent celluloid was ruled with ink 
into 8 mm. squares. This device, when 
placed over the diagram on which path re- 
cordings were made, gave an approximate 
measure of distance traveled in terms of 
equal units. Excess distance for the pres- 
ent experiment is defined as the number of 
units covered in excess of four from the 
point at which the former exit was blocked, 
four units being required to reach the new 
exit. 

When excess distance on the first 
blocked trial was compared for the two 
croups, a difference is found. With one 
exception, the subjects who failed to short- 
en showed zero excess distance. Their be- 
havior consisted of pushing at the blocking 
unit, vocalization ("I can't find it,” "I 
ret out,” etc.), turning around, see- 


route 
variable 
the case 
bility 
for of 


Shortened 


subjects 


the 


sever 


™, 
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to be in terms 


rantt 








ing the exit, and going to it immediate] 
Of the seven subjects who shortened the 
route, five showed excess distance ranging 
from ten to forty-eight units. When it 
realized that the two exceptions were 
jects who evidenced variability in the tri 
als preceding the blocking, it becomes 
parent that no subject shortened the route 


| who had not shovm some exploratory behavior 


in the maze. However, two subjects who had 
been variable in the preceding trials fa 

to shorten. It is of interest to note that 
these two subjects (F722 and F801) were 
judged by the experimenter and assistant as 
least motivated. 

It follows from the preceding discus- 
sion that exploratory behavior, either o: 
the first blocked trial or previous to it, 
was prerequisite to shortening the route. 
So far as the data indicate, exploratory be- 
havior is the only decisive factor. It must 
be pointed out, however, that its presence 
was not sufficient to dictate that distance 
would be srortened. 

Of further interest is the fact that 
blocking caused some variability in the be- 
havior of four of the subjects without ef- 
fecting selection of path 1. One of the 
subjects (F722) actually shortened the dis- 
tance, varying between paths A2Bl, A2C, and 
A2B3C. It will be seen that she is one of 
the subjects noted above as having been va- 
riable in preceding trials. The other three 
subjects, although taking shorter routes at 
times, finished the experimental period of 
ten trials after blocking by selecting path 
A4C. Two of the subjects were even used for 
five additional trials with no resulting 


change in path-selection. 
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tion, and employed 


fhe findings for the broken field maze | ploration. (5) The variability ot 
sriment are summarized below. jects may possibly be explained in 
1. Sixteen, or 64 per cent, of the impetus with exploratory behavior, or in 
jects evidenced constant path-selection terms of direction orientation and compre- 
avior (recurrent selection of same path); | hension of the situation with or without 
ie, or 36 per cent, were variable intheir impetus. 
ection of paths. Eight of the variable 6. As far as these data indicate, time 
bjects manifested a tendency toward con- values in maze behavior bear little if any 
unt path-selection behavior. Of the thir- | relation to mental or chronolorical are. 
en constant subjects retested after a pe- 7. Abrupt drops in time curves indicate 
i of one week, twelve, or 92 per cent, rapid adjustment to this maze situation. 
idenced the same path-selection behavior. 8. Of the fifteen subjects used on the 
follows that constant reaction to iden- blocked trials, eight failed to shorten dis- 
‘al path or pattern must be regarded as tance to the new exit in ten triels or more 
typical reaction of these subjects ina and seven succeeded in teking the new route 
ze pattern of the type used. in from one to five trials. 

2. Eleven, or 69 per cent, of the con- 9. Only one factor is found to be re- 
unt subjects set up path-selection habits lated to shortening the route. No subject 
one trial, four in two trials, and one succeeded who had not manifested exploratory 

n four trials. Thus fifteen, or 94 per behavior on the first blocked trial, or 
ont, rapidly established path-selection variability previous to it. Only two sub- 
habits. jects who had previously exhibited variable 

3. AS far as the data indicate, visual path-selection behavior failed to shorten 

sues are most operative in this sort of the route. Inadequate motivav.ion is sug- 
habit formation. eested as the reason in both cases. 

4, Forward-going tendency may be a de- 

termining factor in path-selection, but it EXPERIMENT WITH QUADRUPLE CHOICE MAZE 
S not the only operative factor. Previous 
experience is shown to be important. In order to discover whether greater 

5. Analysis of the factors related to constancy of behavior would be obtained by a 

variability reveals: (1) No subject below maze situation which presented fewer possi- 
chronological age of two years, five ble paths, so disruised that complete visual 
months or a mental age of three years, five exploration was not possible, an experiment 
months was variable. Difference in mean using the maze pattern designated as QC was 
mental age of the variable and constant conducted, 
‘roups is statistically significant and The three sections nearest the entrance 
l1ifference in mean chronolorical age ap- in the BF maze were removed, thus making a 
proaches significance, the variable group choice compartment 8 feet square. In order 
being older in both instances. (2) Of the to disguise the four resulting pathways lead- 
subjects who had previously been used in ing to the exit, curtains were hung 3 inches 
pr “iminary work, five, or 71 per cent, evi- from the front and from the rear of each 
ienced variable path-selection behavior. Of path (Ficure 4 on page 210). The curtains, 
the inexperienced subjects, four, or 22 per 28 inches by 48 inches in size, were of blue 
sent, were variable, (3) Original path- cheviot material, weighted at the bottom 
selection behavior may determine variabil- corners with one ounce lead weights, and 
ity. Center paths, which offer more choice supported by hems to a pole resting across 
junctions than side paths, were selected by | the tops of the maze units. The pole was 
all variable subjects on the first trial. held stationary by large paper clamps on 
Only five constant subjects first used cen- | either side, and supported the curtains so 
ter paths. (4) Variability of four subjects | that they just touched the floor. 
may possibly be explained in terms of ex- 
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'the subject until he had lifted both 
tains. 
Another 2 foot unit was swung on 
at the entrance to the "starting box", 
ing exit by retracing impossible. If 
subject retraced, he was told to go bac} 
find the dog. If after three minutes any 
subject had not succeeded in finding ar 
pathway, he was called by name and agai: 
told to find the dog. Additional call 
lowed at intervals of one minute. If cr 
i, the experimenter directed the 
one of the other curtains by | 


resnite 
ject to 
instructions, rather th 
possibility of having to discon- 
experiment. This also was t 
calling the subject after 
unsucce 


ing and verbal 
risk the 


tinue the 


uv 


iad P ¢rantivity or 
inactvivit! i 


subject had set 


wh) i. 
blocked; 


up 
later 
this 
longed experimental period some of the 
fens of fatigue. Disint 
was als apparent at times. Conversat 
trials was indulged in as a mear 
ining interest. 
this connection, 
that it is a fundamental fal 
and compurable motivation 
ferent subjects merely because the stin 
object is kept constant. 
experiment using young human subjects 
result not only of the stimulus- or so-ca 
goal-objiect but of many other factors: 
vious experience of child, attitude of 
perimenter, instructions, occupation of 
when called for experiment, manner of con 
tion to experimental room, physiologicalc 
dition of the subject, and many other fac 
tors which defy deliniation. In spite 
attempts to define stimulating objects 
conditions and to hold them constant, 
believed that the most valid results, 
least in an experiment of this sort, wil 
obtained if every possible means is exp] 
ed to obtain optimal motivation. From 
| point of view, conversation as a means 
counteracting fatigue and growing disint 
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1i which were gradually losing their 
ting strength) is believed justified. 


} AND DISCUSSION OF EXPERIMENT* 
WITH PATTERN QC 


-Selection Behavior 
he path=-selection behavior of the 
en subjects used in this experiment is 
in the following tabulation: 





Subjects 
Showing 
Constant 
Behavior 

1l 3 
re) c 


Subjects 

Showing 
Variable 
Behavior 





only three subjects are seen to be 
ieble in the first test, the retest in- 
tes that five must be considered varia- 
. Thus nine, or 64 per cent, manifested 
stant behavior throughout the two tests 
36 per cent were variable. The values 
seen to be identical with those found 
experiment BF. The new maze, therefore, 
rmined greater constancy of behavior on 
first test only. 
Three of the variable subjects were 
the former experienced group, all hav- 
shown variability in the previous ex- 
riment. The two subjects who showed va- 
ability on retest only were from the 
idance group. Neither had been variable 
experiment BF. 
\f the five constant experienced sub- 
ts, one selected path A, two path B, 
two path D, each continuing to use the 
path selected on the first trial. The six 
ubjects who were guided by the experimen- 
ter continued in the path of guidance 
roughout the first test: two in path A, 
in path B, and two in path D. It is 
een that eleven, or 100 per cent, of the 
fourteen constant subjects set up a path- 
election habit in one trial which persist- 
ed throughout the first test. When this 
value is compared with 69 per cent in the 
previous experiment, it is apparent that 
more subjects set up a habit in one trial in 
the quadruple choice situation than in the 
broken field situation. Whether this is 
the effect of additional experience, of the 
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| Situation itself, or of guidance will be in- 
| vestigated in the following experiment. 


Of the ten constant subjects who were 


| retested, eight, or 80 per cent, reéxhibited 
| the same path-selection behavior shown on 
| the first test; two of them reacted in a va- 


riable manner. In experiment BF the value 
was 92 per cent. It is evident that path- 
selection behavior persists in the majority 
of constant cases over a period of one week. 

When the paths of the five variable 
subjects shown in the following tabulation 
are studied, it is seen that variability of 
three of them is confined to two paths and 
thus approaches constancy. The tendency is 
is also noted to select one path oftener 
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than the others. It will be further noted 
that two of the subjects vary between the 
two center paths, and may possibly be mani- 


| festing an habitual orientation toward the 


center of the maze without precise discrim- 
ination between the two center paths. A con- 
sideration of the tabulation indicates that 
even in the variable subjects a tendency is 
shown toward constant behavior. This is in 
agreement with the findings of the previous 
experiment. 


Comparison of Variable and Constant Subjects 

Since the variable group is so small 
and comprises three subjects whose variabil- 
ity is manifested only on the retest, com 
parisons between the two groups are of lit- 
tle value in themselves, It will be of in- 
terest, however, to compare any differences 
which are shown to exist with those reported 
in the previous experiment. 
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Several observations may be made from 
the tabulation given below: (1) The differ- 
ence in mean mental age indicates that the 
variable group was slightly older. (2) The 
difference in mean chronological age is in- 
Significant. (3) The constant group show- 
ed a slightly greater mean speed on its 
fastest run. (4) The constant eroup evi- 
denced a considerably smaller mean per cent 
of trials after learning which contained ex- 
cess time, indicating that these subjects 
were probably better motivated. These val- 
ues acquire additional importance when it 
is realized that each shows the same trend 
found in the previous experiment. 
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justed more rapidly to the situation. 
findings do not agree with the previous 
on the height at which the curves of tt} 
two groups start, either for test or ret: 
However, as most of the constant subject 
the previous experiment had had no maze 
perience and as all subjects in the pre 
experiment had had maze experience, per 
the change in beginning height is to be 
pected. 


Relation of Time Values to Mental and 
logical Age | 

In this experiment certain time va 
have been correlated with mental and ch 








Mean 


+ 
Mental age 
Chronological age 
Least time 
Per cent of trials con- 
taining excess time 


Subjects Showing 
Constant Behavior 


2.33 to 
2.17 to 
4.00 to 


9.00 to 


— a " 
Subjects Showing 
Variable Behavior 


Range Range 


3.83 | | 2.75 to 
2.83 2.17 to 
6.50 5.00 to 


75.00 





Absolute time values for both variable 
and constant groups are shown in Table IV and 
plotted in Figure 5 on the following page. 
In order to depict more accurately the time 
values of the two eroups, test and retest 
scores have been plotted separately. Thus 
the table shows ten constant and three vari- 
able subjects for the first test, and seven 
constant and five variable subjects for the 
retest.! 

Time curves for the constant subjects 
are seen to be lower and to fluctuate less 
than those of the variable subjects, a prob- 
able indication that the former were better 
and more constantly motivated. On the first 
test the drop is more rapid for the variable 
than for the constant subjects. Though the 
comparison includes but three children in 
one of the groups, the findings are seen to 
agree with those shown in Figure 3 of the 
previous experiment. It would seem that the 
subjects who evidenced variable behavior ad- 


logical age. The results are given in 
following tabulation: 








Mental Age 
] P ly 
Between | .50 

-O5 and .02 
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Least time record 


Excess time on 
first test (old 
subjects) 

Excess time on 
first trial 
retest 

Mean excess time 
after learning 

Per cent of 
trials after Rata 
learning con- | « 1 eoge A 
taining excess a Pie eae 
time 


Greater 
than .1l 


Greater 
than .1 
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-O5 and .02 
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This tabulation should be considered 
cautiously. Although least time, average ex- 
cess time, and per cent of trials after learn- 
ing containing excess time correlate to some 
extent with both mental and chronological ae, 


1. As the time records of subject F771 (the inexperienced subject who was not guided immediately) are excessive, the) 


have been here omitted. 


Time of first trial for subject M805 is also omitted since it was an exceptional performa: 


The subject had had less training in curtain mazes than had most of the other experienced subjects, which may sc 


for his delay in the choice compartment. 


He was called after five minutes. 
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Figure 5. Time curves, experiment QC, test an 
Constant subjects. 
Variable subjects. 


TABLE IV | it is not possible to rely unquestionably on 
TIME RECORDS FOR THE QUADRUPLE CHOICE MAZE | these results for the reasons pointed out in 
— | the previcus discussion. Further indication 
tri constant Behavior Variable Behavior of the unreliability of these findings is ob- 

Tria ~—- +-—-_, , 5 re ‘ siege 
Range Mean Range tained when it is recalled that these same 

First Test values in experiment BF show no relation 
(Table III). 
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9.5 to 35.5 : owt 
to 10.0 Behavior of Blocked Trials 
= : The seven children who were available 
to one month later were used in the blocked 
he trials. They represented a mental age range 
Oo 
to 13 of two years, seven months to four years, 
to ; zero months and a chronolovical age range of 
ee Ts 

a two years, two months to three years, zero 

Retest months. During the first trials five of 

] ss re thes dren selected the path they had 

7 Subjects 5 Subjects these children selected path they had 
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»locked path. 
ocked path, then selection of adjoining path. 
blocked path, then selection of nonadjacent path. 
f riment stopped. 
sfy criterion. 


thus reduced to | In these subjects the usual type of behav 
f one month; upon blocking was exit from the blocked 


and immediate trial of one of the other 
, after pushing upon the blocking 

the number of trials tak-| and poking at the cloth for varying periods 
1 sub, to satisfy each criterion,| of time. Only the youngest subject (M841 
of errors made on the first trial had to be called upon, whereupon he retra 


block, and the total errors on all to the maze entrance instead of trying 


*ked trials, When the types of errors path. After his second retrace he was ¢ 
are analyzed, it is evident that the ed through path A, his previous path having 
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paths 


frequent consist f entrance into the been D. His adjustment to the new path wa 
previously taken followed by entrance immediate and certain, the criterion being 
idjacent path. The next most fre- satisfied in four trials. 
quent error is entrance into the previously It is interesting to note that after 
ath followed by entrance into anoth- true errors have disappeared evidence of tt 
h other than an adjacent one. It may old path-habit is still seen in misorienta- 
stitute behavior similar to that of the tions which usually continue in varying de- 
st error mentioned, or it may be the rrees while the criterion is being satisfied. 
ission of a path previously discovered to They range from misorientations of only 
blocked on trials subsequent to the sec- head and eyes upon entry into the choice 
block. kKeéntry into the blocked path partment to complete misdirection of run 
seen to occur but seldom, and in only the former path, followed by an abrupt 
me case (the chronologically youngest sub- | orientation sometime during the course 


~~? 
C i 


ject) on the first blocked trial. Retrac- the run. (If the curtain to the former 
to the "starting box" occurred in only was lifted, an error was counted.) This type 
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the two chronologically youngest children, of behavior is construed to be further ev‘- 
twice by the youngest subject on the first | dence that path-selection habits are set 
t twice bv the next youngest | largely in visual terms as was suggested 


trial after the third block. |] experiment BF. 
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It has been pointed out above that one seriously aque 
he subjects altered his path-selection ed that it may 
ior in one trial. It will be seen from] toward least + 
able that this same immediate reorien- tion. C 
and learning of a new path habit is ify the concept 
nced in three more of the six subjects Jnether the result 
satisfied the criterion, while one oth- the experiment bear an: 
ibject required only one additional er- or chronoloeical age 
trial. Thus, in five out of six cases, from these data. Correlati 
per cent, a new path-selection habit computed from seven cases wi 
idly set up. The other subject re- value in themselves. However, 
nine error trials. of comparison with the next experiment 
satisfying the criterion after the | reported, mental and chronologic 
i block, two of the six subjects again been correlated with certain time 
i immediate adjustment, three required | trial, and excess distance findir 
xy less error trials, and one used results are shown in Table 
ifteen. Again 83 per cent showed compara- If they agree in trend wit! 
ely rapid readjustment. Of the seven she triple choice experiment, 
bjects who satisfied the criterion after may be considered valid. 
third block, two who had not as yet Of further interest are the 
immediate reorientation were the only time records of these subjects. 
to adjust in zero error trials. Two shown in the following tabulation 
rs required but one error trial, and ted in Figure 6 on the followir 
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lay 


ised two error trials. Thus five sub- the first four introductory trials 
s, or 70 per cent, showed rapid learn- blocked trials, and the first four 
ng of a fourth path-selection habit. The after each blocks These time records 


e +) 


riable subject who had satisfied neither cate, that, with the exception of the 
f the previous criteria required eight = 
rror trials when all but one path was Trials 
blocked. The subject who had needed fif- | 
teen error trials to satisfy the second cri- 
terion now failed to set up a new path 
habit in the same number of trials. s his 
behavior appeared to be quite stereotyped 
and as he was obviously fatigued, the ex- 
periment was discontinued. In general, it 
ay be said that children set up new path 
ibits in this maze situation rapidly and 
with few errors when they discovered that 
the path previously taken did not lead to 
the exit. 

Of some importance is the fact, first 
lemonstrated in these experiments but often 
observed in the preliminary work, that 
roung children eliminate unnecessary activ- 
ity in mazes if well motivated, as measured 
in terms of constancy of time records, This 
evidence seems to support the so-called 
"law of least action." However, whether 
the behavior described is actually the re- 
Sult of a tendency toward least effort is 
l. Time of first blocked trial for subject M641 and first trial after third block for subject M839 have been omitted 

since they involved retracing. The influence of age was suggested. 
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Figure 6. Time curves, experiment QC, blocked trials. 
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ted below, readjustment to each blocked 

tuation is rapid. Their chief value is 
for comparison with the same records in the 
triple choice experiment, affording a means 

- comparing experienced nursery school chil- 
iren with inexperienced orphanage children. 


SUMMARY 


An investigation of fourteen children 
2 quadruple choice maze resulted in the 
llowing findings: 

1. Of the fourteen subjects nine, or 

per cent, manifested constant path-se- 
ection behavior and five, or 36 per cent, 
were variable. The values are identical 
with those found in experiment BF. Only 
three subjects were variable on the first 
test. Two of the variable subjects of the 
previous experiment here evidenced constant 
path-selection behavior. The quadruple 
choice maze may be said to have determined 
treater frequency of constant behavior on 

first test, but not on the retest. 

2. All of the constant subjects of the 
first test set up path habits in one trial. 
hus a value of 100 per cent, compared with 

per cent in the previous experiment, in- 

licates greater frequency of habit formation 
ccurring in one trial in this maze situa- 
tion. Guidance or experience may be par- 
ially responsible for this result. All 
suided subjects were constant during the 
first test. All subjects for this experi- 
ment had been used in the previous experi- 
ment. 

3. Eight of the retested constant sub- 
jects, or 80 per cent, reéxhibit the same 
ath-selection shovm on the first test. In 
xperiment BF the value was 92 per cent. 
Path=-selection habits are thus retained by 
the majority of the constant subjects over 
a period of one week. 

4. Tendency of the variable subjects 
toward constant path-selection behavior is 
again indicated. 

5. Comparisons between variable and 
constant subjects indicate the same trends 
disclosed in the previous experiment. The 
variable group is so small, however, that 
the differential findings are of value only 
for purposes of comparison with the previous 
experiment. 
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6. Time values for all subjects were 
correlated with mental and chronological age. 
Although significant correlations were ob- 
tained in some instances, the findings do 
not agree with those of experiment BF and 
must therefore be interpreted with caution. 

7. On the blocked trials the usual type 
of behavior was immediate selection of one 
of the other paths. Only the youngest sub- 
jects reéntered the blocked path or retraced 
the exit. Orientations to the old path 
were still observable after true errors had 
been eliminated. 

8. Formation of new path-selection hab- 
its after the first block occurred in four 
subjects in zero additional error trials, 
one subject required one error trial, and 
another nine. Thus five, or 83 per cent, 
rapidly set up a new path habit. After the 
second block two subjects used zero error 
one required two error trials, two 
others took three, and one subject needed 
fifteen. Again 83 per cent show compara- 
tively rapid readjustment. To satisfy the 
criterion after the third block two subjects 
required zero error trials, two needed but 
one each, another used two, one took eight, 
and the subject who had required fifteen to 
reach the last criterion now failed in fif- 
teen trials to eliminate entrance into the 
previously taken path. Here 70 per cent 
showed rapid formation of a third new path- 
selection habit. In general, it follows 
that these children rapidly and with few 
errors continued to establish new path-se- 
lection habits when the path previously tak- 
en was discovered not to lead to the exit. 

9, Time, trial, distance, and error 
values have been correlated with mental and 
chronological age values for purposes of 
comparison with the following experiment. 

In themselves the obtained correlation co- 
efficients are of little value. 

10. Time records have been plotted also 
for purposes of comparison. The time curves 
indicate that adjustment after each blocked 
trial is rapid with the exception of the 
two youngest subjects. 
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EXPERIMENT WITH TRIPLE CHOICE MAZE 


In order to check and amplify the data 
obtained in the previous experiments, the 
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Same maze units and curtains used at Iowa 
sity were transported to the Iowa Soldiers! 
Jrphans' Home at Davenport, Iowa and set up 
as shown in Figure 7. This enabled the 
experimenter to obtain a number of young 
subjects who had had no previous maze ex- 
perience. A triple choice situation was 
used in order to rule out the possibility 

of selecting both of two middle paths, since 
the behavior of two subjects in the previ- 
ous experiment had suggested that two mid- 
dle paths were not discriminated as precise- 
ly as were right or left paths. 

An experimental room in which lighting 
could be constant and evenly distributed was 
not available, so a large room in the kinder- 
garten quarters was chosen. Quite uniform 
lighting was obtained by nine large windows 
and six large ceiling lights. Lighting was 
maintained relatively constant since the ex- 
periment was conducted on bright sunlit days 
between the hours of 8 to 12 A.M. and 3 to 
5 P.M. 

Small holes were bored in the floor to 
hold the pinion nails of the maze units. 
Nails were also used at the upper corners of 
each unit around which were fastened 16 
gauge wires which guyed the maze securely 
to the floor. Heavy screw eyes were used 
for floor fastenings. 

As will be seen from the diagram, the 
choice compartment was lengthened and en- 
tered by a starting path which directed the 
subject toward its center. In order to 
prevent retracing and to provide an obser- 
vation screen, a 2 foot frame was covered 
with four thicknesses of large-mesh, black 
cheesecloth and swung on hinges from the 
right side of the entrance. As the wall 
back of this door was dark, the experimenter 
could observe the actions of the subject in 
the maze but only his shadow was visible to 
the subject. Since the subject rarely looked 
backward and then most infrequently after 
the first trial, the observation screen was 
adequate for the experiment. The curtains 
were supported across the units as in the 
previous experiment, 2 larger pole raising 
them about 1/2 inch from the floor. 

As none of these subjects had previous- 
ly been used in mazes and as it was desired 
to obviate all actual guidance in the maze 
itself, a preliminary pathway was set up 
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consisting of two sections 2 feet apart, 
placed at one side of the maze but in line 
with it. Two curtains were hung in the path- 
way thus made, the first being 15 inches 
from the front and the second being 3 inch- 
es from the rear. An entrance to a pathway 
was thus simulated. The curtains were hung 
by paper clamps to cross wires and could be 
slid easily from side to side. The purpose 
of this preliminary path was to train the 
subjects to lift or push aside curtains ir 
order to pass them. 
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Experimental room showing triple 
choice maze in position. 


Figure 7. 


P Preliminary set-up 
ED Entrance door with observa- 
tion screen 
SCl Screens to prevent inspec- 
tion and selection of 
SC2 direct path to exit 
T Table 
Ch Chair on which stimlus- 
object was placed 
Dotted lines Show curtains 
@ Show junction of units 


X Windows 


As may be seen in Figure 7, a long 
table and screen were placed by the exit in 
order to eliminate the possibility of the 
subject returning immediately to the other- 
wise visible entrance, Another section was 
placed at the right of the entrance in order 
to disguise and make impossible the outside 
path to the stimulus-object which was placed 
on a small chair at the exit. 











Necember, 1933 

The stimulus objects consisted of a 10 
inch Weaver Health Ball, a tambourine, a set 
of three bells on a strap, Hershey Milk 
Chocolate bars the squares of which were cut 
into sixteenths, and the toys and dogs previ- 
ously mentioned. The previous experiments 
had indicated that behavior did not neces- 
sarily remain constant with the same type of 
stimulus-object. So it was decided, as pre- 
viously mentioned, that more comparable re- 
sults would be obtained if effort was made 
to attain greatest possible interest. Thus 
if a child showed signs of disinterest, the 
stimulus-objects were changed according to 
the changing enthusiasm manifested. The as- 
sistant and experimenter both conversed with 
the child between trials if he seemed to en- 
joy it. 

The subjects were forty children resid- 
ing at the orphanage. They ranged in chron- 
ological age from one year, Zero months to 
four years, nine months and in mental age 
from zero years, eleven months to five years, 
five months. The mental age of thirty-six 
subjects was determined by use of the Kuhl- 
mann-Binet scale and the remaining four were 
tested on the Stanford-Binet scale, 

The procedure was in all cases essen- 
tially the same. One of the older girls 
from the orphanage obtained the subject from 
his residence, brought him to the experimen- 
tal building, and played with him in an ad 
joining room until he was needed. Then she 
brought him to the experimental room and re- 
turned the subject previously used. The as- 
sistant immediately engaged in play and con- 
versation with the new subject until all evi- 
dence of fear had subsided, at which time the 
experimenter joined in the play. As soon as 
the child seemed adjusted, the preliminary 
training was begun. 

The experimenter stationed himself at 
the exit of the preliminary pathway, with the 
assistant and the subject at the entrance. 
The two curtains were pushed aside leaving 
the pathway partially open. The ball was 
thrown to the experimenter and the child 
told to "get the ball." The second trial 
was a duplicate of the first. On the third 
and fourth trials the second curtain was 
closed, and on the fifth and sixth trials 
both curtains were closed. In some of the 
younger cases it was necessary to give more 
than six trials, 
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It was early discovered that if the cur 
tains were opened on the right side and the 
child returned to the entrance on the right, 
a right orientation was built up which mani- 
fested itself later in the maze. According- 
ly, three types of preliminary training were 
given: (1) curtains opened on the right and 
subject returned to the right, (2) curtains 
opened on the left and subject returned to 
the left, and (3) curtains opened alternate- 
ly left and right and subject returned alter- 
nately left and right or vice versa. 

If chocolate or a toy was to be used 
as the reward, it was presented after the 
last preliminary trial. The child was then 
allowed to see the assistant place another 
piece of chocolate or a toy on the chair at 
the exit of the maze. If dogs or toys were 
the stimulus-objects, they were brought back 
to the entrance of the maze and the child 
was encouraged to place them on a table. He 
was then told to find another one. 

During the course of the experiment one 
subject, who manifested no interest in candy 
or toys, wanted to continue playing ball. 
So the ball game was continued over the maze, 
the experimenter taking the child to the en- 
trance, opening the door, stationing the 
child at the entrance, and throwing the ball 
to the assistant at the end of the maze. If 
necessary, the child was immediately told 
to get the ball which was placed on the 
chair by the assistant. It was then brought 
back to the experimenter by the subject and 
again thrown, On all except the first trial 
the door was closed when the ball was thrown. 
The assistant stood at the center of the 
rear maze wall, so that if the direction of 
flight of the ball influenced the path of 
the child, the influence would be constant. 
The ball was used in the majority of cases 
not only because of its interest value, but 
because it served to shorten the experimen- 
tal period and make the interval between 
trials relatively constant. 

In order to keep experience comparable 
and to serve as a check on the quadruple 
choice experiment, all subjects were given 
ten trials at the first test. One week 
later retests were run on all but five of 
the subjects who had previously been suc- 
cessfully used. The retest was immediately 
followed by the blocking procedure described 
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ent QC. The same criterion of 
four out o ive trials was required, 


ESULTS AND DISCUSSION OF EXPERIMENT TC 
Minimum Age of Maze Subjects 

Thirty-turee of the forty subjects at- 
tempted were successfully used in this maze 
pattern. The data on one subject were dis- 
carded since his chronological age was. in 
question. The following results are thus 
based upon findings with thirty-two sub- 
jects. 

Of some interest are the seven cases 
whom it was impossible to use. Their chron- 
ological ages in months were twelve, fif- 
teen, twenty-one, twenty-one, twenty-five, 
tnirty-three, and forty-five. Mental ages 
were available for only four of these sub- 
jects; they were eleven, eleven, twenty-one, 
and twenty-two months. Failure to use these 
children in the maze is probably to be at- 
tributed to a combination of inability to 
rapidly adjust to a new situation, insuf- 
ficient motivation, and retarded or immature 
mental development. * 

The youngest subject used successfully 
was twenty-two months in both mental and 
chronological age. One younger mental age, 
twenty-one months, was used, the subject hav- 
ing a chronological age of twenty-three 
months. Although ten trials were obtained 
after much effort from the first of trese 
two subjects, both were returned to the ex- 
perimental room on the following day at 
which time trials without crying were ob- 
tained. 

Difficulty was had with two older sub- 
jects on the retests. Hard crying resulted 
and the trials were discontinued. Only two 
trials were obtained from each. Althouzn 
there was occasional crying from some of 
the other subjects (upon first being taken 
into the experimental room, upon the first 
trial in the maze, or upon the blocked tri- 
als), it was not so serious that the condi- 
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| tion could not be alleviated and the ex 


continued, This matter brings forcit 
to light the danger in making comparison: 


between different sorts of populations, 


| children living in the orphanage are rela 

| tively unused to strange faces or new situa- 
| tions. 
| ferent from that of preschool children in 


Their behavior is thus markedly dif 


similar situation. A point worthy of note, 
however, is the rapidity with which emotion- 
al upsets were altered to smiling codpera- 
tion. Many times the subjects would cry or 
the first trial in the maze or on the block- 
ed trials, only to come through smiling aft- 
er being called, guided, or having discov- 
ered their own paths. 


Path-Selection Behavior 
The great predominance of constant path- 
selection behavior in this type of maze 


indicated in the following tabulation: 








Cash 4 ste c¢ } 
Subjects Sul 


Showing Show 
ta 
Constant Variable 
Behavior ehavic 
Test 29 3 3 
Retest 26 





Of the thirty-two subjects, twenty-nine, or 
91 per cent, were constant in their path- 
selection behavior, while three, or 9 per 
cent, were variable. Twenty-two of the con- 
stant subjects, or 76 per cent, set up the 
path habit in one trial, five others used 
two trials, one took three, and one four, As 


, the per cent of children learning in one tri- 


al is here slightly less than that shown in 
the QC experiment, further evidence is af- 
forded for the assumption that the high per- 
centage in that maze was the effect of both 
previous maze experience and guidance. Never- 
theless, using a. unguided and inexperienced 
group in experiment TC, learning is quite 
rapid since twenty-seven children, or 93 per 


l, These results must not be interpreted to mean that infants cannot be used in maze studies. They indicate only that 


it was found impossible to use these subjects under these conditions. 
of age, had formerly been used in the BF maze, calling on the part of the father being the stimulus. 
crept through for several trials, about fifteen being obtained from the youngest. 
remain adequate, with the result that both children began exploring the maze, creeping from point to point. 


Two creeping infants, eleven and fifteen months 
Both children 
Unfortunately, motivation did not 
(It is 


of interest that this exploratory behavior, also typical of the rat in a new maze situation, is quite different from 
the visual exploration of the upright-walking child of two years.) 
ing, especially in regard to motivation, creeping infants 


It is believed that with proper preliminary train 
can successfully be used in simple maze studies. 
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cent, established a path-selection habit in 
two trials or less. 

When the paths taken by the constant 
subjects are considered, path C shows the 
nighest frequency, being selected by six- 
teen subjects. Path A was taken by four, 
and path B by five. The paths of the three 
yariable subjects are shown in Table VII. 
Time, age, and speed records have been in- 
cluded for comparison with the time records 
for all subjects (Table VIII and Figure 9). 
It will be seen that a tendency toward con- 
stancy is indicated in at least two of these 
subjects. 
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Path Taken 
First Trial - 
Left 


10 
1 
6 


17 


A(Left) 
B(Center) 
C(Right) 
Total 


ain 


Right 


Frequency, Type, and Results of 


Preliminary Training 


Alter-. Not Re- 


nate corded Total 


0 1 
1 


5 l€é 
6 } 32 





ent for right or 





TABLE VII 


to influence right or left orientation 
the maze, and also that path-selection is 
not positively determined in all subjects by 


It will be seen that a tendency is pres- 


left preliminary training 
in 


PATH AND TIME RECORDS (TIME IN SECONDS) FOR VARIABLE SUBJECTS 
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It has previously been stated that the 
type of preliminary training was varied 
since it seemed to be determining orienta- 
tion in the maze. The following tabulation 
indicates the frequency of occurrence of 
this phenomenon. The majority of the sub- 
jects were given left training in order to 
ceive them an opportunity to select the more 
direct path C to the exit, rather than pre- 
determine that selection by right training. 


the type of preliminary training. 


As five 





of the six subjects who received alternate 
training first oriented to the right in the 
maze, and as six of the seventeen subjects 
receiving left training first oriented to 
the right in the maze, it seems possible 
that a right orientation may exist in some 
children. Whether it is related to dextral- 
ity, is predetermined by previous similar 
experience, or is the result of direction 
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orientation to the exit would seem to be a 
problem worthy of investigation. 

the three variable subjects, 
lid not continue in the path se- 
first trial. Two of them 

1 had alternate training, three left 

1 for one the preliminary trials 
not recorded, As four of these chil- 
dren altered their path-selection in the 
direction of path C, it might seem possible 
that they had discovered at once and chosen 
the shortest route to the exit. Since three 
of them were among the youngest subjects 
used, and since so many older children did 
not show this type of response, this ex- 
Dlanation of their behavior must be ques- 
tioned. It remains a real possibility, how- 
ever, in the fourth subject who represented 
the highest mental and chronological age 
value in the experiment. His first path 
selection was A (time 8.5 seconds), his sec- 
ond was path B (time 6 seconds), and the 
remainder were through path C. No excess 
time was shown. 

Retests were given to twenty-seven of 
the thirty-two subjects. As previously 
stated, only two trials were obtained fron 
two of the subjects, both taking the same 
path each trial that they had taken the 
previous week, Of the other twenty-five 
subjects twenty-two had been constant. 
Righteen of them, or 82 per cent, reéxhibit- 
ed the same path habits shown on the first 
test. The other four subjects selected 
paths other than those taken on the first 
test. All were constant subjects and all 
now satisfied the criterion in four trials. 
Only one altered to path C; his previous 
path habit had been A. Since he was chron- 
Ologically the oldest subject used, it is 
possible that the retest behavior indicates 
true orientation to the exit. For the oth- 
er three, in the light of a predominance of 
retentive path-selection behavior on all 
three experiments, lack of retention seems 
most probable. It is of further interest 
that only one subject, M30, was variable on 
retest. 


Besides 


six others 


lected on the 


training, an 


were 


Comparison of Variable and Constant Path- 
Selection Behavior 

A comparison of variable and constant 
subjects is hardly warranted in this ex- 
periment since only 9 per cent of the sub- 
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jects were variable. However, to discover 
whether they differ from the other suvjects 
they will be compared in certain respects 
with the means and ranges of all subjects, 
Table VIII on the following page shows these 
means and ranges, the subjects having been 
divided into three groups for consideration 
of chronological age differences. Subjects 
M30 and M24 are to be compared with the 
means of the middle age group (Group II) and 
subject M40 with the means of the oldest 
group (Group III). When these data are in- 
spected with those of the variable subjects 
(Table VII), it is apparent that age, either 
mental or chronological, cannot be responsi- 
ble for variability. However, it can be 
stated that no subject younger than three 
years, six months or mentally below two 
years, eleven months evidenced variability, 
The least time records of subjects MW 
and M24 are higher than the mean of their 
group, and constitute the top of that range, 


| This is in agreement with the findings of 


the previous experiment. When the number of 
trials after learning which contain excess 
time are considered, M30 shows five while 
M24 shows none. The former was evidently 
poorly motivated and the latter at least cor- 
sistently slow. The least time, however, of 
M40 is normal and his time records are seen 
to contain no excess time. (Half-seconds 
are not considered as excessive.) The in- 
teresting fact here is that his path-selec- 
tion behavior differs from that of the other 


| two variable subjects, who are seen to vary 
| from path C to B, 
| ried from path A to C, and after taking C 


This subject instead va- 


never again altered his path. His reaction 
on the altering trial may probably be at- 
tributed to direction orientation, compre- 
hension, or merely curiosity, but not to 
impetus. In fact, on the altering trial and 
on the subsequent three trials his orienta- 
tion was to path A, followed by abrupt re- 
orientation toward C during the course of 
the run. His path straightened only on the 
tenth and last trial. Retest orientation 
was immediately to path C. 

In concluding the discussion of constant 
and variable behavior, it is to be emphasized 
that the typical response is one of constancy. 
Of the six possible factors related to vari- 
ability which were pointed out in the dis- 
cussion of experiment BF, either mental or 





M. 


A, Wenger 


TABLE VIII 


ABSOLUTE TIME RECORDS (TIME IN SECONDS) 


DIVIDED INTO 


CHRONOLOGICAL AGE GROUPS 
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chronological age has been shown to be in- 
cidental above a certain necessary minimum. 
Impetus has not been operative in the choice 
compartment experiments nor could a certain 
type of path-selection have effected varia- 
bility although it might have operated to 
prevent it. Inadequate motivation (mani- 
fested in slow maze behavior with many tri- 
als containing excess time) or comprehension 
of the maze situation resulting from experi- 
ence, circumspection, or exploration remain 
the conditions resulting in variable be- 
havior. Conversely, age under a certain 
critical level, inexperience, or strong 
motivation seems to be the factors which 
predetermine constant behavior. 


Relation of Time Values to Mental and Chron- 








ological Age 

Due to crying or to three minutes of in- 
activity or exploratory behavior in the 
choice compartment, thirteen of the thirty- 
two subjects were called on the first trial 
in the maze, The assistant did the calling 
from a position outside the maze and immedi- 
ately behind path B. Calling resulted in 
two types of behavior: returning to the en- 
trance door in which case they were recalled, 
or pushing, usually at once, upon the cur- 
tains and effecting exit. Calling was re- 
sorted to on subsequent trials if necessary. 

When the called group of thirteen sub- 
jects is compared with the uncalled group of 
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Yorrelations of number of called trials on 
first test (Table IX) show also that age is 
requiring 
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Since all subjects had ten trials on 
the first test in this experiment, only the 
first test trials were used in obtaining the | 
basal speed or least time record. Correla- 
tions of leas* time recorded (Table IX) sug- 
rest that the older children tend to move 
more quickly in the maze, were better moti- 
vated, had adjusted more quickly to the situ- 
ation, or any combination of the three.! In | 
the light of previous findings with pre- 
school children, it seems possible to in- 
terpret this result, as well as relationship 
between chronological age and number of tri- 
als after learning containing excess time, 

s the effect of greater ease of adjustment 


| 
i 
| 
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e part of the older children whtch would 
rn affect speed und constancy of motiva- 


rtial correlation with mental age held constant gave a coefficient of -.25. \.ith chronological age hela constant 
» result was -.23. Neither are statistically significant. 
hen mental age is partialled out of correlation with number of trials after learning containing excess time, the 


efficient is found to be -.37 and thus statistically significant, P being between .05 and .02. When chronolopical : 
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1eld constant, however, the coefficient drops to .06. 
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tion.* With these subjects a more acc 
measure of both speed and constancy of 
vation could have been obtained if t! 

test had been extended to ten trials ber 
blocking. As that would have prolongec 
already lengthened experimental period, ar 
as the rapidity with which the subjects 
could alter an old and form 4 new path-s: 
tion habit was the main problem under conr- 
sideration, the question of running speed 
adjustment, and motivation must at presen! 
remain unanswered. 

Since the correlations for excess tin 
first trial for uncalled cases in the first 
test and those for excess time first tria] 
of the retest are not significant,* it 
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would seem that excess time on first trials 
bears no relation to mental or chronologic 
age. It must be remembered, however, that 
these correlations were based only upon un- 
called cases, and that a comparison with 
called cases on the first trial of the firs’ 
test indicated that at least chronological 
age was a significant factor. 

Since throughout these experiments 
chronological age has appeared to be more 
closely related to time values than has men- 
tal age and since comparison of only two 
groups might conceivably disguise existing 
differences, the subjects have been divided 
into three chronological age groups in order 
to discover what differences would appear. 
The time records for these three groups are 


The chronologically older children are then more constant! 


ients when either mental age or chronological age was held 
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shown in Table VIII and plotted in Fig- 
ure Qe 

The mean chronological and mental ages 
of these three groups as well as mean least 
time values and number of trials after learn 
ing which contain excess time are shown in 
the following tabulation: 


| Mean 





Group I __ 
— T — ms a 
5.00 to 11.50 


Least time | 8.50 
Chronological 
age 

Mental age 

Trials contain- 
ing excess time 
after learning 


2.26 
2.11 


1.83 to 
1.58 to 


2.67 
2.58 


1.70 5.00 


0.00 to 
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Group II 
cs ice 


Least time 7.50 | 6.00 to 8.50 


Chronological 
age 


3.51 | 3.08 to 3.83 











Figure 8. 





Triple Choice Maze. 


M. A. Wenger 
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Mean Range 


Ee 


- scciniapiaiciceasiaaeiltil . 
Group II (Continued) 


Mental age 3.07 2.50 
Trials contain- 
ing excess time | 
after learning 1.20 
Group III 
Least time 
Chronological 
age 
Mental age 
Triais contain- 
ing excess time | 
after learning | 0.09 to 
—= —E - 





Mean differences are quite clearly indicat- 
ed. The older children consistently take 
less time in the maze and show greater speed 
on their fastest run. The two older groups 
show flatter curves and thus appear to have 
been more constantly motivated. This 
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observation agrees with the differences 
shown between mean trials after learning 
which contained excess time. 

The number of subjects showing zero 
trials with excess time steadily increases 
from four in the youngest group to seven in 
the next, and ten in the oldest. Twenty- 
one subjects thus evidence no excess time 
after learning and six more show two trials 
or less which contain excess time. It fol- 
lows that 84 per cent of the subjects were 
well motivated if the concept of excess 
time here used is an adequate criterion by 
which to judge constancy of motivation. 

In order to determine whether the time 
differences shown between the youngest 
(Group I) and the oldest (Group III) groups 
were statistically significant, mean times 
of sample trials were submitted to analysis 
by means of the Fisher formula. Two other 
values, least time recorded and number of 
trials after learning containing excess 
time, were also compared. The results are 
shown in Table X. It will be seen that all 
differences are significant with the excep- 
tion of trial 2 which approaches signifi- 
cance, It may be assumed that the differ- 
ences between the youngest and oldest groups 
shown in Figure 8 are significant in gener- 
al. 


Volume II, 


mean mental ages of the three groups s} 

in the tabulation on page 225indicates tha: 
| the time curve of the lowest mental age 
| group would not be greatly altered, but t 
| the curves of the two older groups would 
| be Clearly differentiated. The assumption 
that time values are more closely related t 
chronological age than to mental age seem 
again to be supported. 

It may be concluded that in these yo 
children, who have had identical preliminary 
training and whose maze behavior is. similar 
maze time in general bears an inverse rela- 
tionship to chronological age. Whether the 
finding is actually the result of age or can 
be attributed to motivation, or whether mo- 
tivation is itself so much influenced by ace, 
are problems which the present date cannot 
attack. 

In comparing the time curves of the con- 
stant subjects in experiment QC (Figure 5) 
with those of Figure 9 on the following page, 
it becomes 2pparent that the curve is quite 
similar to that of Group II in experiment Tc, 
Though the QC subjects were all younger than 
those of the TC group, time on the first two 
trials of the latter group is seen to be 
greater. Only about one second of this in- 
crease can be attributed to the slightly 





longer maze. It would seem that the pre- 


TABLE X 


SIGNIFICANCE OF MEAN DIFFERENCES IN MEANS OF TIME RECORDS 
(TIME IN SECONDS) FOR YOUNGEST AND OLDEST GROUPS 
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Youngest Oldest 








&.D. | Mean 





t P 








Trial 2of test | 2 [34.26 | 9.80 
Trial 7 of test | 3.84 | 7.60 
Trial 1 of retest 


Number of trials 

after learning 
containing ex- 

cess time | 1.73 | 0.09 


i den 


| 12 | 5.93 | 7.60 | 
Least time -5 | 2.16 | 6.20 | 


1.7589 Between .1 and .95 
2.5732 Between .02 and .0l 
2.2933 Between .05 and .02 
2.5844 Between .02 and .Ol 








Less than .01 





0.04 21 | 2.9419 





As “he correlation between mental and 
chronological age for the thirty-two sub- 
jects considered gives a coefficient of .68 
(P is less than .01), a 68 per cent corre- 
spondence may be expected between the time 
curves plotted for the chronological age 
groups and those which might be plotted for 
three mental age groups. Inspection of the 


school children adjust more quickly and more 
adequately to the situation in spite of their 
lower mean age. This difference does not 
show up on the first retest trial. Rather, 
the curve is seen actually to fall between 
those of the two low age groups of the TC 
subjects. Differences are manifested, there- 





fore, on the first test only. Whether the 
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Figure 9. Time curves, experiment TC. 





factor responsible for these differences is 
preschool environment or previous maze ex- 
perience cannot be answered from the data of 
these experiments, 


Behavior on Blocked Trials 

The behavior of the twenty-five chil- 
dren used on the blocked trials is summar- 
ized in Table XI on the following page. It 
will be seen that after the first block only 
two children failed to adjust to the new 
situation, while twenty-three satisfied the 
criterion of four out of five errorless tri- 
als after requiring zero to thirteen error 
trials. 

For the youngest of these two cases, 
F23, the experiment was stopped due to con- 
tinuous hard crying. For the other, F4, the 
second block was carried out before the 
first criterion was met due to unusual per- 








Group I. 
Group II. 
Group III. 


sistence of the former path habit. Not even 
then was the former habit interrupted for 
this subject. The original path had been B. 
Reaction to the first block was B-C, The 
second block was followed by three trials of 
B-C-A response followed by B-A. When the 
experiment was discontinued on the thirty- 
first trial, the second criterion had not 
yet been satisfied though path B had been 
eliminated on four different trials. 

The failure of this subject can be at- 
tributed to a stereotyped path-selection be- 
havior which in reality explains nothing. It 
is suggested, however, that this stereotyped 
behavior is similar to perseveration or the 
recurrence of a certain type of behavior not 
directed toward a goal object. Had this been 
realized at the time of the experiment, this 
subject and others like her would have been 
given additional trials, increased motivation, 
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TABLE XI 


BEHAVIOR ON BLOCKED TRIALS FOR EXPERIMENT TC 
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a @ Retrace to entrance 
c = Subject called 
cg = Subject called and guided 
f = keéntry into blocked path 
h = Entry into blocked path, then selection of adjoining path 
© = Entrance into blocked path, then selection of nomadjacent path 
= Experiment discontinued before criterion was satisfied 
tt = Called after seventh error trial, satisfied criterion in next four trials 


and longer intervals between trials in order | selection of the new path was immediate, 


that this phenomenon might be more complete- 
ly described, 

Of the twenty-four children who con- 
tinued in their efforts after the first 
block, seven, or 29 per cent, required zero 
additional error trials to satisfy the 
criterion, Their adjustment and subsequent 





though subsequent trials in most cases were 
characterized by various degrees of mis- 
orientation to the old path, as was de- 
scribed in the discussion of experiment Qc. 
It will be recalled that 57 per cent of the 
subjects in that experiment adjusted in zero 
error trials, 
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line other subjects required two addi- 
+{onal error trials or less to learn a new 
nh habit, thus sixteen, or 67 per cent, 


. 
vil 
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idly established new path habits. The 


n 


a 
a 
ra 


ed with mental and chronological age, in- 
simificant coefficients of -.02 are found 
in each case. Evidently here also other 

reactors are operating in determining the 

rapidity of readjustment. 

When the second blocked trial is con- 
sidered, Table XI shows that nine of the 
subjects failed to satisfy the criterion. 
six of these were from Group I, one from 
s3roup II, and two from Group III. Five of 
the youngest children failed because of 
refusal to make further attempts toward ef- 
fecting exit. In general, two types of be- 
havior were manifested: (1) poking at the 
curtains and retracing to the entrance with 
or without crying or other appeal for help, 
with no response when they were called by 
the assistant; (2) no direct attempt to ef- 
fect exit with or without crying, playing 
with curtains, or thumb-sucking. For the 
first type of behavior insufficient intel- 
licence is possibly accountable; for the 
second, inadequate motivation with or with- 
out sufficient intelligence. The experi- 
ment in each case was discontinued only 
when efforts failed to obtain further tri- 
als, 

The behavior of the other subjects who 
failed to satisfy the criterion, Mll, F4, 
Po, and M40, can be described in the same 
terms used for F4 who failed also to satis- 
fy the first criterion. Their behavior ap- 
peared automatic, stereotyped. The experi- 
ment was discontinued after thirty trials 
with all except the last of these subjects 
to be used, M40. With him the assistant 
stood up behind the maze after the thirti- 
eth trial and called as the subject entered 
the maze, telling him sternly to hurry. 
(Calling had not been previously resorted 
to if the subject proved himself able to 
reach the exit unaided.) He oriented im- 
mediately to the only open path on both 

this and the next trial on which he was 
Called again. On the following two trials 
he took the same path without error. The 
question arises whether increased motiva- 


same value for experiment QC was 83 per cent.) 
| ning after the second block, four, or 22 per 
| cent, meeded zero additional error trials to 
| satisfy the criterion, while five took only 
| one error trial. Thus nine, or 47 per cent, 
| may be said to have rapidly set up a third 
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tion served t inverru] 


| possibly perseverative behavior 
| nately, it cannct be answered fron 
| ent data, 


Of the nineteen subjects who kept run- 


+ 


path-selection habit. By inspection of Ta- 
ble XI, it will be seen that rapidity of 
learning after the first block was not prog- 
nostic of behavior after the second block. 
Again, correlations of number of required 
trials with mental and chronological age 
are insignificant, the former giving a co- 
efficient of -.17 and the latter, .99. Oth- 
er factors than age or level of intelligence 
are evidently operating. 

When the type of errors is analyzed it 
is seen that here, as in experiment QC, er- 


| rors of entering into blocked path then se- 
| lection of adjoining path and of entering 


blocked path then selection of nonadjacent 
path are highest in frequency. Reéntry in- 


| to the blocked path is seen to occur in the 


error behavior of every one of the younger 
subjects of Group I, in six of the nine sub- 
jects of Group II, and in four of the eight 
subjects of Group III. It will be recalled 
that it occurred in only the two youngest 
subjects of experiment QC. Frequency of 
the error retracing to the exit also de- 
creases in a more pronounced degree with in- 
creasing age. It was found in all eight of 
the youngest subjects, in only three of the 
children in Group II, and in only two of 
Group III. Again the findings agree in 
trend with those of experiment QC. It may 
be concluded that retracing to the entrance 
and reéntry into the path which has just 
been discovered to be blocked are more typi- 
cal of the younger than of the older sub- 
jects of this age range. Trial of another 
path subsequent to entrance into the blocked 
path is, in general, the most frequent type 
of behavior. As in experiment QC, the total 
number of errors made by these fifteen sub- 
jects who satisfied both criteria when cor- 
related with mental and chronological age 
are seen to be unrelated to either age. Te 
obtained coefficients are shown in 
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correlations of total errors (Table XII). 

Further inspection of the same table 
shows no significant relationships between 
excess time on blocked trials and first 
trials after each block when uncalled cases 
are considered.’ No relationships were 
shown on the same correlations for experi- 
ment QC. When called and uncalled cases 
are compared, significant differences do ap- 
pear for both mental and chronological ages, 
as will be seen in Table XIII. It follows 
that those children who spent three or more 
minutes of ineffectual behavior in the maze, 
or who resorted to crying at being blocked, 
were significantly younger than those who 
successfully negotiated without aid each 
new maze situation. For the latter group 
the correlations do not show any relation 
between excess time and mental age, and lit- 
tle between excess time and chronological 
age. 

When Figure 9 is again inspected the 
same time levels which were maintained over 
test and retest are, in general, evidenced 
by the three age groups for the blocked tri- 
als. Differences are obviously significant 
between the youngest and oldest groups, but 
not so apparent between the two older groups 
as would be expected from the correlations. 
It is shown that up to a certain critical 
age level younger children require more 
time, but over that age other factors seem 
to be largely responsible for the recorded 
lifferences. 

A comparison between the portion of 
Figure 9 showing blocked trials and Fig- 
ure 6 is of interest. The preschool chil- 
dren are seen to have adjusted to the first 
block situation much more rapidly than did 


the orphanage children. On the second block | 


the preschool children are seen to compare 
quite favorably with the oldest group of 
experiment TC. Unfortunately the separate 
influences of previous maze experience and 
preschool environment cannot be factored 
out. The finding concerning excess dis- 
tance remains to be considered. The tech- 
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nique by which it was determined in terms y 
equal units was described in the discussio, 
of experiment BF. When the number of dis. 
tance units used in excess of the number rs 
quired for a direct errorless route is cor. 
related with mental and chronological age 
(Table XII), significant relationships are 
found on each of the trials considered wit, 
the exception of the first trial after the 
first block. The older children are seen :, 
have consistently used less excess distanre 
in negotiating the blocked situations.* 

The question remains, which is the 
more important factor, mental or chronolog- 
ical age? When each is held constant by 
means of partial correlation, it is shom 
by the following tabulation that mental age 
has been a factor only in so far as it has 
been related to chronological age. The cor- 
relations with mental age held constant are 
seen to be significant or to approach sic- 
nificance. While the findings are not con- 
Cclusive, it seems possible to assume that 
chronological age is more closely related 
than is mental age in respect to excess dis- 
tance. 








Measures Correlated 

Fxeess distance first | 
blocked trial and 
chronological age 
(mental age constant) 

Excess distance first 
blocked trial and 
mental age (chrono- 
logical age constant) 

Excess distance sec- 
ond blocked trial and Betreen 
chronological age 2 1 and .05 
(mental age constant) . 

Excess distance, = 
trial after secon P 
block and mental age — 
(chronological age 
constant) 

Excess distance first 
trial after second 
block and chrono- 
logical age (mental 
age constant) 

Excess distance first 
trial after second 
block and mental age Greater 
(chronological age -.1597 | 23 om } 
constant) 5 


Between 
el and .Of 


Greater 
than .! 











— 





1. Excess time on second blocked trial which gave the highest coefficients was subjected to partialing. When chrwuo- 
logical age was held constant, the obtained coefficient was -.11; when mental age was held constant, the coefficient 


was -.32. Neither are significant. 


- Similar correlations for experiment QC (Table I) indicate only one agreement, where one significant relationship mas 
found between excess distance on first blocked trial and chronological age. The obtained coefficient was -.75. 
Whether the general disagreement is the result of different populations or the result of small sampling cannot be 
determined here. For the present, the latter is the more plausible assumption. 
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TABLE XII 









CORRELATION COEFFICIENTS FOR BLOCKED TRIALS FOR EXPERIMENT TC 
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| | 
" Mental Age t Chronological Age 
: UEOE le MY ES SN: SR RO ees! rs limite 
Excess Time 

First blocked trial | 8 -ll | Greater than .1 -.98 Greater than .l 
First trial after block | 23 | -.16 | Greater than .1 -.14 | Greater than .1 
Second block | 18 | -.35 | Greater than .1 -.45 | Between .1 and .05 

| 18 | .16 | Greater than .1l L 25 H Greater than .1l 


First trial after second block | 














Excess Distance 
T 

























































First blocked trial | 25 -.37 Between .1 and .05 -.48 -02 
First trial after first block | 25 -.09 | Greater than .1 -.04 Greater than .l 
Second blocked trial | 24 | -.42 | 05 -.53 | Less than .01 
First trial after second block 23 | -.58 | Less than .0l -.72 Less than .0l 
Total Excess Distance 

ee —— - eee, wee T es : = ee 
To first criterion 24 | -.26 | Greater than .1] ! -.32 | Greater than .1 
To second criterion | 18 | -.19 | Greater than .1 | -.30 | Greater than .1 

Number of Trials | _ ; aint eo 

To satisfy first criterion 23 | -.02 | Greater than .1 -.02 | Greater than .1l 
To satisfy second criterion 16 | -.17 | Greater than .l .09 Greater than .1 











15 








Total errors -08 | Greater than .l -.13 Greater than .] 













TABLE XIII 






SIGNIFICANCE OF MEAN DIFFERENCES IN CHRONOLOGICAL AND 
MENTAL AGE FOR CALLED AND UNCALLED CASES 












































Called Uncalled 
Age Cases Cases 
Mean | S.D. Mean |S.D. . | P 
First Biocked Trial 
Chronological 3.01 -93 3.86 36 25 6.060 Less than .01 
Mental 2.83 -97 3.25 42 25 2.852 Less than .01 





+ 








Second Blocked Trial 


Chronological 2.66 -62 3.60 79 24 5.355 Less than .0Ol 
Mental 2.43 37 3.23 83 24 4.662 Less than .0l 


eS EEE ee 
































First Trial After Second Block 


Chronological | 2.10 | .26 | 3.76 | <8 23 | 12.070 | Less than .0l 
Mental 2.02 | .30 | 3.35 | .67 | 23 8.190 | Less than .01 






























ae Ne 


. 
Gace ag, ee 
2 & crs ”, . 
te 2 erate Oy sags 
ee ; ~ 
ote ee Te : eS - 


bas, 


JOURNAL OF EXPERIMENTAL EDUCATION 


SUMMARY 


The results of the experiment with the 
triple choice maze may be summarized as fol- 
lows: 

1. Thirty-three of forty subjects were 
successfully used in this maze, Failure 
with seven subjects is attributed to a com 
bination of inability to rapidly adjust to 
a new situation, insufficient motivation, 
and retarded or immature mental development. 
The youngest subject successfully used was 
twenty-two months in both mental and chron- 
Ological age. 

2. Twenty-nine, or 91 per cent, of the 
thirty-two subjects upon whom the results 
are based were constant in their path-se- 
lection behavior; three, or 9 per cent, were 
variable. 

3. Twenty-two of the constant subjects, 
or 76 per cent, set up the path habit in one 
trial, five used two trials, one took three, 
and one four, Thus twenty-seven children, 
or 93 per cent, established a path-selection 
habit in two trials or less. 

4. Twenty-one or 84 per cent, of the 
twenty-five subjects who were given retests 
trials selected the path most frequently 
taken on the previous test. 

5. A tendency toward constant path-se- 
lection behavior was indicated in two of the 
three variable subjects. 

6. The type of preliminary training in 
some cases determined the direction of first 
orientation in the maze. A right orienta- 
tion is suggested by the behavior of other 
subjects which may be the result of direc- 
tion orientation to the exit. 

7. Thirteen of the subjects were called 
on the first maze trial due to crying or 
three minutes of ineffectual behavior. The 
number of calls shows significant correlation 
coefficients of -.67 with mental age and 
-.56 with chronological age. The called 
group was significantly younger in chrono- 
logical age than the uncalled group. Mental 
age differences were not significant, 

8. Greatest speed in the maze as meas- 
ured by the least trial time recorded shows 
a significant negative relationship to both 
chronological and mental age, the correla- 
tion coefficient in both instances being 
-.48. Mean difference in this value between 
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the oldest and youngest groups was also sig- 
nificant. The older children show greater 
speed. 

9. Number of trials after learning 
which contained excess time show a signifi- 
cant correlation of -.43 with chronological 
age. The difference in means for this value 
between the oldest and youngest groups is 
also significant. If constancy of maze 
time is a criterion of constancy of motiva- 
tion, the older children tended to be more 
constantly motivated. In general, motiva- 
tion was satisfactory. Twenty-one subjects 
evidenced no excess time after learning, and 
six more showed two trials or less which 
contained excess time, 

10. Time curves show differences be- 
tween three chronological age groups. Sample 
analyses indicate that differences between 
the youngest and oldest groups are signifi- 
cant. The younger children consistently re- 
quired more time and adjusted less rapidly. 

11. When the path habitually selected 
by each of twenty-five subjects was blocked, 
twenty-three of them satisfied a new path 
habit criterion. Seven subjects required 
zero additional error trials; nine others 
required two or less additional error tri- 
als. Thus sixteen, or 67 per cent, rapidly 
established a new path habit. The remain- 
ing seven children used four to thirteen 
error trials. One child failed to satisfy 
the criterion in fifteen trials, due to 
stereotyped error behavior. Another resort- 
ed to crying upon being blocked. 

12. When the new path also was blocked 
for twenty-four subjects, nine failed to 
satisfy the criterion for a new habit. Five 
of these subjects, the youngest, resorted to 
crying or refusal to continue in the maze. 
The other four failed because of stereo- 
typed error behavior. Of the nineteen sub- 
jects who continued in their efforts, four 
needed zero additional error trials to satis- 
fy the criterion and five took only one er- 
ror trial. Thus nine, or 47 per cent, rapid- 
ly set up a third path-selection habit. 

13. The most frequent type of error be- 
havior was entry into the blocked path fol- 
lowed by trial of one of the other paths. 
Reéntry into the blocked path on the same 





M. A. 
a] and retracing to the exit were found 
, more typical of the younger subjects. 
Number of trials or errors re- 
to form new path habits after block- 
w no relationship to mental or chron- 
1] age. 
15. Excess time after blocking for sub- 
@ who were not called is unreleted to 
either mental or chronological age. When 
the subjects whom it was necessary to cal] 
compared with the uncalled subjects, 
nificant mental and chronological age 
fferences are found, the called subjects 

r younger. 

16. Excess distance used in the maze to 
form new path habits after the blocked tri- 
als shows a negative relationship to chron- 
nlocical age. The younger children used 
more excess distance in establishing new 


D ath habits. 
GENERAL SUMMARY 
Sixty-five young children ranging in 


hronological age from one vear, zero months 
o four years, nine months and in mental 


ace from zero years, eleven months to five 


years, ten months have been used in three 
body-maze experiments involving the use of 
three maze patterns. The experiments were 
nducted to determine the practicability of 
planning maze studies with young children 
and to discover whether children rapidly set 
up path habits in mazes which offer more 
than one path to the exit. 

The first experiment made use of twenty- 
five preschool children in a small broken 
field maze, pattern BF. The second experi- 
ment used a quadruple choice maze, pattern 
oc, and fourteen subjects of the previous 
experiment. The third experiment employed 
a triple choice maze, pattern TC, and forty 
orphanage children. Separate summaries of 
results follow the individual discussions of 
the experiments. A brief recapitulation 
follows: 

1. All of the twenty-five preschool 
children were successfully used throughout 
the experimental program, as were thirty- 
three of the orphanage children. Failure to 
use seven children is attributed to a com- 
bination of inability to rapidly adjust to a 
new situation, inadequate motivation, and 


| children above this age. It 
| that investigations which 


| the tabulation on the following page. 


| in these maze situations is constant 
| selection. 


| permit. 
| motivation (manifested in slow maze behavior 
| with many trials containing excess time) or 
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immature or retarded mental 
The youngest subject 
twenty-two months in 
Ological age. It would seer 
therefore, to plan maze studies with young 
is suggested 


do not assume con- 
stant motivation as one of the experimental 


e1neeracefi 
SuccesstIu 


Hath manta? 
VOUUlL WCivad 


practicable 
pra l dle, 


| conditions will obtain more valid results. 


9 


2. The findings in regard to path- 
selection behavior are briefly presented in 
It 
will be seen that the majority of children 
manifested constant behavior which is 
fined as recurrent selection of the same 


le- 


| path after its first use, if first use is 

/not later than the fourth trial of the first 
| test. 
| to be constant in behavior has been 
| strated, 


A tendency for the variable subjects 
demon- 
It must be concluded that the 
typical reaction of the young children used 
path- 


3. The factors making for variability 
have been analyzed in so far as the data 
It is concluded that inadequate 


comprehension of the maze situation result- 
ing from previous maze experience, circum 
spection, or exploration are the conditions 
which result in variable path-selection be- 
havior. Conversely, strong motivation or 
comprehension of only a part of the maze 
situation, due possibly to age under a cer- 
tain critical level or to inexperience, 
seem to be the factors which predetermine 
constant behavior. (The youngest preschool 
child to show variable behavior was twenty- 
nine months chronologically and forty-one 
months mentally. The youngest orphanage 
child to show variability was forty-two 
months chronologically and thirty-five 
months mentally. ) 

4, It will also be seen that the ma- 
jority of the constant subjects established 
path habits in one trial. A few required 
two trials, and only three needed more thar 
two trials. Most of the constant subjects 
were found to reéxhibit the same path habit 
upon retest one week later. Five of seven 
subjects tested one month later still sele 
ed the same path. Abrupt drop in time curve 
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Experiment BF 
(n = 25) 

| Per 
Cent 


Type of Behavior = ; 
Number 


———$___——4-_—____— 


Subjects constant in path- 
selection behavior 

Subjects variable in path- 
selection behavior 

Constant subjects requir- 
ing one trial to establish 
path habit 

Constant subjects requiring 
two trials or less to es- 
tablish path habit 

Constant subjects reéxhibit- 
ing same path habit on re- 


test one week later | 12 
i 


Experiment TC 
(n = 32) 

Per | Per _ 

Cent Number Cent 


Experiment QC 
(n = 14) 





—E 


Number | 


———_—_--—— + 





64 | a 64 | 91 
36 5 | 3 | 9 
11 


11 


92 | as | 80 | 18 


| e | 





is further indication of the rapidity with 
which these children adapted to these maze 
situations. 

5. When the exit was blocked in pattern 
BF ana a new one opened which might be 
reached by a shorter route, eight subjects 
failed to shorten the route; instead they 
added a new segment to the old path. Seven 
subjects took the new and shorter route in 
from one to five trials. No subject short- 
ened the route who had not exhibited ex- 
ploratory behavior on the first blocked 
trial or previous to it. This was the only 
factor which seemed to bear a relation to 
this type of behavior, 

6. When the path habitually taken in 
patterns QC and TC was blocked, the major- 
ity of the preschool subjects and many of 
the orphanage children rapidly established 
new path habits as will be seen from the 
following tabulation: 





Since many of the subjects required zero 
additional error trials, learning of a new 
path-selection was often immediate. With 
one exception all of the preschool children 
succeeded in satisfying new habit criteria 
after each of three blocks, The one excep- 
tional subject failed because of stereotyped 
error behavior. Six of the orphanage chil- 
dren failed to satisfy habit criteria after 
two successive blocks due to crying and re- 
fusal to continue in their efforts. All 
were in the youngest of the three chrono- 
logical age groups. Four subjects failed 
due to stereotyped error behavior, which 
seems possibly to be the result of inade- 
quate motivation. 

7. Typical error behavior on blocked 
trials was entry into the blocked path fol- 
lowed by trial of one of the other paths. 
Reéntry into the blocked path on the same 
trial and retracing to the maze entrance 





Subjects Requiring 


path habit after first block 


| 
= L 
No additional error trials to establish new | 


Two or less additional error trials to es- 


tablish new path habit after first block 
No additional error trials to establish 
new path habit after second block 


Two or less additional error trials to es- 
tablish new path habit after second block 


No additional error trials to establish 
new path habit after third block 


Two or less additional error trials to es- 


tablish new path habit after third block 


Experiment QC | Experiment TC 

eee 

n Number Per | n|Number| Per 

1 | Cent Cent 
| 








6| 4 67 | 24! | 99 


6 5 83 67 
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were typical of only the younger subjects. 
crying necessitating calling was also typi- 
cal of only the younger subjects. 

8. As far as the data indicate, visual 
cues are most operative in this type of 
habit formation. The maze behavior of these 
young children was characterized by little 
locomotor exploration but by much visual ex- 
ploration which decreased from trial to tri- 
al. The formation of new path habits after 
blocking was again accompanied by much visu- 
al exploration. On these trials, after ac- 
tual elimination of errors had occurred, 
misorientation toward the previously taken 
path persisted in degrees varying from gross 
locomotor misdirection to slight misorienta- 
tion of the head and eyes. This is con- 
strued as being further evidence that these 
path habits are set up largely in visual 
terms. 

9. When all subjects are considered, 
time spent in these maze patterns bears 
little relation to either mental or chrono- 
logical age. However, when extreme age 
groups are compared or when a group similar 
in maze behavior and experience is consid- 
ered, time records are inversely related to 
chronological age and possibly also to men- 
tal age. 

10. Number of trials or errors to sat- 
isfy habit criteria were found to bear no 
consistent relationship to either mental or 
chronological age. Excess distance used in 
learning a new habit seems to be negatively 
related to chronological age in experiment 
TC where successive blocked trials were 
conducted over a fairly wide age range. No 
consistent relationship was found in experi- 
ment QC. The relationship is largely to be 
attributed to the great amount of excess 
distance used by the younger of the orphan- 
age subjects. 

These data indicate that, above a nec- 
essary age minimum which varies according to 
the nature of the learning required, neither 
mental nor chronological age are factors 
which determine rapidity of learning in 
these types of maze situations. Individual 
differences in motivating conditions are 
suggested as being of greatest importance. 
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